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PREFACE 


This  work  was  performed  under  USAF  Contract  F33615-78-C-0507 
entitled  Biomechanics  of  Cockpit  Evaluation.  The  government  work 
unit  number  for  this  contract  is  71840824.  The  contract  monitor 
and  technical  advisor  is  Dr.  Joe  W.  McDaniel  of  the  Workload  and 
Ergonomics  Branch  of  the  Air  'Force  Aerospace  Medical  Research 
Laboratory.  The  development  of  the  programs  to  which  this  User's 
Guide  refers  was  performed  by  the  University  of  Dayton  Research 
Institute  (UDRI) .  The  UDRI  Technical  Report  number  for  this  Guide 
is  UDR-TF-80-44 . 

The  purpose  of  this  report  is  to  provide  a  detailed  guide  to 
the  use  of  the  key  computer  programs  of  the  AFAMRL  COMBIMAN  pro¬ 
gram.  It  is  not  intended  to  document  the  theoretical  approach 
taken  in  developing  any  of  the  computer  programs .  The  manipulation 
of  the  model  and  crew  station  is  straightforward  and  the  informa¬ 
tion  contained  in  Section  2  will  enable  a  noncomputer  person  to 
run  the  interactive  graphics  program  CBM04 .  Because  of  the  techni¬ 
cal  nature  of  the  plot  program  described  in  Section  3,  and  the 
database  maintenance  programs  described  in  Sections  4,  5,  and  6, 
some  computer  skills  would  be  required  of  the  person  assigned  to 
interpreting  and  using  these  programs.  Since  all  the  programs 
are  considered  relevant  to  the  COMBIMAN  effort,  they  are  all  in¬ 
cluded  in  this  guide  for  completeness.  The  description  of  the 
man-model  and  crew  station  in  the  introduction  is  presented  as 
general  background  material  needed  to  efficiently  use  the  programs. 
The  link-system  described  in  the  introduction  is  based  on  research 
originally  performed  by  W.  T.  Dempster  of  the  University  of  Michi¬ 
gan.  Dr.  K.  W.  Kennedy  of  AFAMRL/HEG  contributed  to  the  definition 
of  the  Anthropometric  Data  Base  and  provided  significant  improve¬ 
ments  to  the  Dempster  man-model  link  system. 
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SECTION  1 
INTRODUCTION 


During  the  design  and  analysis  phases  of  crew  station  develop¬ 
ment,  it  is  essential  to  assess  the  inadequacies  and  dangers  of 
the  crew  station  environment  with  respect  to  the  human  operator. 

The  conventional  method  for  accomplishing  this  has  been  to  build 
mock-ups  and  use  an  undetermined  number  of  "representative"  test 
pilots  to  evaluate  the  work  environment  and  control  placement. 

The  mock-ups  tend  to  be  costly  and  time  consuming  to  build,  as 
well  as  somewhat  inflexible  during  testing.  The  sample  size  of 
the  "representative"  pilots  depends  on  pilot  availability  and  the 
whims  of  the  designers. 

The  COMputerized  Biomechanical  MAN-model  (COMBIMAN)  system 
of  programs  has  been  developed  to  assist  in  the  design  and  analysis 
phases  of  crew  station  development.  It  has  been  designed  to  serve 
as  an  interactive-computer-graphics-assisted  engineering  tool  to 
represent  geometric  and  physical  properties  of  a  person  at  a 
crew  station.  It  has  applications  in  evaluating  conceptual  or 
existing  crew  stations.  The  COMBIMAN  model  is  a  three-dimensional 
man-model  and  can  be  viewed  from  any  plane  or  angle.  Since  the 
man-model  and  crew  station  exist  only  on  the  Cathode  Ray  Tube  (CRT) 
and  in  computer  memory,  no  significant  amount  of  time  or  materials 
are  invested  in  making  modifications.  Alternative  designs  may  be 
thoroughly  evaluated  and  permanently  recorded  by  a  pictorial  plot 
or  a  tabular  printout  of  the  crew  station  data  and  man-model 
(McDaniel,  July  1974).  Because  of  these  capabilities,  the  COMBI¬ 
MAN  should  reduce  the  need  for  building  mock-ups,  as  the  designer 
can  construct  a  crew  station  in  three  dimensions  on  a  CRT  and  can 
assess  interactions  using  man-models  of  various  body  sizes  and 
proportions . 
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1.1  MAN-MODEL  GENERATION 

The  man-model  used  in  COMBIMAN  is  based  on  a  35  link-skeletal 
system.  Each  of  these  links  connects  major  points  of  rotation  of 
the  body  segments  as  shown  in  Figure  1.  The  lengths  of  the  links 
of  the  skeletal  system  can  be  modified  by  the  user.  Since  the 
segment  lengths  or  link-lengths  are  generally  internal  dimensions 
and  difficult  to  measure  on  live  subjects,  the  link  lengths  are 
derived  from  12  readily  measurable  anthropometric  surface  dimen¬ 
sions.  The  sets  of  anthropometric  variables  available  to  the 
user  are  highly  correlated  to  body  segment  mass  or  length.  A  more 
detailed  description  of  these  variables  will  be  given  in  Section 
3.  Section  2  will  describe  the  ways  the  user  can  change  the  pro¬ 
portions  of  the  model  by  specifying  new  values  for  the  surface 
dimensions . 

There  are  three  stages  in  generating  the  man-model.  In  the 
first  stage,  the  link  system  is  defined  and  generated  using  data 
available  from  the  anthropometric  data  base  and/or  data  supplied 
by  the  user  (see  Figure  1) .  The  other  two  stages  use  data  sup¬ 
plied  in  stage  one  and  data  stored  in  the  computer.  The  second 
stage  places  enfleshment  ellipsoids  about  the  link  system  joints 
as  shown  in  Figure  2.  In  the  third  stage,  the  ellipses  are  con¬ 
nected  with  tangent  lines  to  define  the  contour  of  the  model 
(see  Figure  3) .  The  user  does  not  see  these  stages  of  model 
development;  only  the  completed  model  is  displayed. 

The  primary  viewing  planes  for  COMBIMAN  are  the  X-Z  (side) , 
the  X-Y  (top)  and  the  Y-Z  (front) .  The  man-model  need  not  be 
parallel  to  any  one  of  these  3  orthogonal  planes;  it  can  be 
rotated  by  an  angle  with  respect  to  these  planes.  Figures  1,  2, 
and  3  show  COMBIMAN  in  the  X-Z  plane  (side  view) . 

1.2  CREW  STATION  DESIGN 

Crew  stations  to  be  designed  and  evaluated  using  the  COMBI¬ 
MAN  system  consist  of  panels  and  controls.  A  crew  station  may 
have  up  to  250  planar  panels  with  3  to  6  vertices  and  150  controls 
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Figure  1.  COMBIMAN  Link  System  -  Side  View. 


which  may  or  may  not  be  located  on  the  defined  panels.  Although 
the  crew  stations  used  in  COMBIMAN  are  usually  aircraft  crew 
stations,  it  is  possible  to  construct  and  display  any  workspace 
requiring  interaction  by  a  seated  operator.  This  would  include 
automobile  instrument  panels,  industrial  configurations,  and 
control  panels  for  other  types  of  vehicles. 

Two  methods  are  used  to  generate  and  display  crew  stations. 
The  designer  can  either  use  an  existing  or  conceptual  configura¬ 
tion,  or  can  construct  a  new  one  on  the  Cathode  Ray  Tube  (CRT) 
using  the  available  interactive  graphic  options.  In  the  first 
method,  panels  and  controls  for  existing  or  conceptual  configura¬ 
tions,  are  coded  onto  computer  cards,  or  magnetic  tape,  or  direct 
access  disk,  and  are  entered  into  the  Crew  Station  Data  Base. 

These  data  are  accessible  to  the  user  through  the  interactive 
graphics  program.  In  the  second  method,  the  user  can  desian  crew 
stations  at  the  CRT,  using  alphanumeric  keyboard  and  the  proqram 
function  keys,  following  the  basic  series  of  steps  similar  to 
those  used  on  a  drawing  board. 

A  crew  station  entered  into  the  program  exists  in  three 
dimensions  and  the  man-model  can  interact  with  it.  Since  the 
CRT  has  only  two  dimensions,  the  3-D  man-model  and  crew  station 
are  projected  onto  the  screen  in  the  orientation  the  user  selects. 
The  display  can  then  be  rotated  within  the  display  area  to  suit 
the  designers'  needs.  An  example  of  the  display  with  a  rotated 
and  magnified  model  and  crew  station  are  shown  in  Figure  4. 

1.3  EVALUATION  TECHNIQUES 

A  number  of  evaluation  techniques  have  been  implemented  into 
the  COMBIMAN  system.  Primarily,  they  are  designed  to  allow  the 
user  to  vary  the  proportions  of  the  man-model  to  suit  a  particular 
situation  or  problem,  and  to  position  the  model  within  the  crew 
station  to  assess  human  performance  and  to  aid  in  placement  of 
controls  and  panels. 


Figure  4. 


COMBIMAN  CRT  Display  with  Man-Model  and 
Simplified  Crew  Station  Rotated  OFF-AXIS. 


In  order  to  display  the  man-model  on  the  CRT,  COMBIMAN  uses 
information  from  on-line  disk  files  and  from  user  supplied  data 
on  anthropometric  surface  dimensions.  The  ability  to  make  use  of 
user  supplied  anthropometric  data  permits  the  construction  of  man- 
models  of  variable  proportions  suitable  to  the  particular  needs  of 
the  user.  To  define  the  man-model,  CBM04  (COMBIMAN  program 
Version  4)  requires  values  for  the  twelve  anthropometric  variables 
to  generate  the  35  internal  link  lengths.  The  user  can  either 
supply  values  for  all  12  variables  or  supply  values  for  one  mass 
related  and  one  length  related  variable  and  let  the  program  com¬ 
pute  the  other  10  variables  using  multiple  regression  equations. 

The  user  supplied  data  may  be  (a)  direct  measures  obtained  from 
specific  subjects;  or  (b)  percentile  values  chosen  from  the  COMBI¬ 
MAN  Anthropometric  Data  Base.  The  latter  option  is  generally  the 
most  useful,  as  it  limits  the  range  of  values  for  user  supplied 
dimensions  and  eliminates  unrealistic  combinations  of  dimensions. 

The  man-model  can  be  positioned  in  a  crew  station  by  direct¬ 
ly  entering  sets  of  rotational  angles  used  to  position  the  links 
of  the  model,  or  with  the  PERFORM  REACH  ANALYSIS  function  (see 
Paragraph  2.2.11)  by  specifying  a  point  on  the  display.  The  later 
method  applies  to  reach  involving  the  arms  and  incorporates  auto¬ 
matic  restrictions  to  mobility.  The  user  may  also  initialize  the 
man-model  in  the  standard  anthropometric  seated  measuring  posture 
(ERECT  POSTURE),  the  SLUMPED  POSTURE,  which  is  an  erect  posture 
positioned  in  a  13°  seat  back  angle  and  6°  seat  pan  angle,  or  a 
third  posture  (PRGM'D  POSTURE)  defined  by  the  user. 

Other  information  available  to  the  user  includes  hard  copy 
plots  of  the  display,  printed  output  showing  the  three  dimensional 
real  world  coordinates  of  the  man-model  and  of  the  panels  of  the 
crew  station,  and  visibility  plots,  which  give  the  user  information 
on  the  visual  field  of  the  crew  station  based  on  the  eye  position 
of  the  model. 
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1.4  THE  COMBIMAN  PROGRAMS 

The  COMBIMAN  system  is  divided  into  five  programs,  the  main 
program  being  the  interactive  graphics  program  CBM04,  which  allows 
the  user  to  generate  a  variable  size  man-model  and  then  assesses 
interaction  with  new  or  existing  crew  stations.  Before  the  user 
can  define  the  proportions  of  the  man-model,  or  call  up  crew 
stations  and  visibility  contours  for  evaluation,  the  files  which 
store  the  anthropometric,  crew  station,  and  visibility  member 
data  must  be  created.  This  is  done  using  three  specialized  file 
creation/modif ication  programs,  each  dealing  with  a  particular 
type  of  data  set:  anthropometric,  crew  station,  or  visibility 
member.  Similar  sets  of  commands  are  used  by  each  program  to 
initialize  the  file,  add  data,  delete  data,  write  existing  data 
groups  to  the  printer,  or  to  punch  data  groups  to  cards.  The  data 
flow  of  the  COMBIMAN  program  is  shown  in  Figure  5.  Figure  5  also 
shows  a  fourth  file,  the  initialization  data  set,  which  is  used 
in  constructing  the  man-model  and  cannot  be  modified  by  the  user. 

The  following  sections  will  explain  the  operation  of  four 
of  the  key  programs  of  the  COMBIMAN  system,  including  the  inter¬ 
active  graphics  program  CBM04 ,  and  three  of  the  file  manipulation 
programs  which  maintain  the  data  files  used  as  input  to  CBM04 . 

The  manipulation  of  the  man-model  and  crew  station  using  the  in¬ 
teractive  graphics  program  CBM04  is  straightforward.  Sections  1 
and  2  of  this  guide  will  provide  a  designer  not  skilled  in  com¬ 
puter  programming  with  sufficient  information  to  use  the  inter¬ 
active  program  CBM04.  The  technical  nature  of  the  data  and  pro¬ 
grams  described  in  Sections  3,  4,  5,  and  6  requires  some  computer 
skills  to  interpret  and  use  these  Data  Base  maintenance  programs. 

Section  2  describes  the  use  of  the  function  keys  which  may 
be  activated  by  the  user  in  program  CBM04  to  manipulate  the  man- 
model  and  to  design  and  to  evaluate  crew  stations.  This  section 
includes  examples  of  the  optional  as  well  as  the  standard  output 
formats  supplied  by  the  program,  and  lists  the  possible  error  or 
information  messages  generated  by  the  program. 


22 


Section  3  describes  the  COMBIMAN  off-line  plotting  program, 
CBMOFF.  This  program  uses  data  generated  by  CBM04  to  produce 
plots  of  variable  size,  color,  and  content  from  three-dimensional 
coordinate  data.  Input  formats,  plotting  options,  and  program 
output  are  explained  in  this  section. 

The  program  which  creates  and  maintains  the  data  base  of 
Anthropometric  surveys,  CBMAM,  is  documented  in  Section  4.  The 
types  of  data  which  ma>  be  stored,  the  sources  for  such  data,  the 
input  data  formats,  sample  output  formats,  and  message  formats 
are  discussed.  The  uses  of,  and  formats  for,  the  commands  or 
functions  which  manipulate  the  file  are  also  described. 

The  program  which  creates  and  maintains  the  data  base  of 
geometric  descriptions  of  crew  station  configurations ,  CBMCM,  is 
documented  in  Section  5.  The  program  which  creates  and  maintains 
the  data  base  of  geometric  descriptions  of  crew  stations  for  visi¬ 
bility  plots,  CBMVM,  is  documented  in  Section  6.  Data  sources 
and  input,  output,  and  message  formats  are  described  for  both 
programs.  These  sections  also  contain  examples  of  Job  Control 
cards  to  run  the  programs . 
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SECTION  2 


THE  COMBIMAN  INTERACTIVE  GRAPHICS  PROGRAM 
VERSION  4,  -  CBM04 

At  the  heart  of  the  COMBIMAN  system  is  the  fourth  version 
of  the  COMBIMAN  interactive  graphics  program  CBM04.  The  program 
uses  an  IBM  2250-3  Display  Unit  for  the  design  and  analysis  of 
crew  stations.  The  user  at  the  display  device  controls  the 
course  of  execution  of  program  CBM04  using  a  Program  Function 
Keyboard.  Functions  of  the  program  may  be  executed  by  depressing 
lighted  Program  Function  Keys  (PFK) .  This  section  describes  the 
functions  available  to  the  COMBIMAN  user,  shows  the  output  that 
the  functions  may  generate,  and  traces  through  suggested  execu¬ 
tion  sequences  for  generating  the  man-model,  and  retrieving  a 
crew  station. 

2 . 1  INTRODUCTION 

The  graphics  program  CBM04  enables  the  designer  to  bring 
together  the  information  on  anthropometry  and  crew  stations 
stored  on  disk  (see  Sections  4  and  5)  and  combine  them  with  the 
interactive  qualities  of  the  Cathode  Ray  Tube  (CRT).  Doing  this, 
one  can  evaluate  real-life  conditions,  or  establish  design  criteria 
for  new  situations  in  a  fraction  of  the  time  it  would  take  using 
conventional  methods. 

For  design  and  evaluation  sequences,  the  12-inch  square 
CRT  screen  is  partitioned  into  Prompting,  Information,  and  Display 
areas  (see  Figure  6) .  The  Prompting  Area  displays  messages  in¬ 
dicating  what  the  user  should  do  next.  This  area  is  also  used  to 
accept  replies  via  the  alphanumeric  keyboard  when  requested.  The 
Information  Area  displays  the  anthropometric  survey  name,  the 
crew  station,  and  the  program  function  currently  executing.  The 
10-inch  square  Display  Area  is  used  to  display  the  man-model  and 
crew  station. 
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•Figure  6.  Format  of  IBM  2250-3  Display  Unit. 

The  program  adjusts  the  size  of  the 
displayed  image  to  fill  the  10"  x  10" 
display  area.  Selecting  a  front  view 
may  cause  the  man-model  and  crew  station 
to  appear  larger,  but  the  coordinate 
information  remains  unchanged. 
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Replies  to  prompting  messages  are  given  through  the  Alpha¬ 
numeric  Keyboard  (ANKB) ,  the  Light  Pen,  or  the  Programmable  Func¬ 
tion  Keys  (PFK) .  Replies  given  through  the  ANKB  are  displayed  in 
the  Prompting  Area  below  the  prompting  message  and  are  processed 
by  the  program  after  simultaneously  depressing  the  ALT  CODING  key 
and  the  "5"  key.^  Replies  that  require  using  the  light  pen  are 
given  by  depressing  the  light  pen  barrel  aimed  at  the  desired 
response  displayed  on  the  screen. 

Figure  7  shows  the  IBM  2250-3  CRT  in  use.  The  user's  left 
hand  is  on  the  Program  Function  Keyboard,  and  his  right  hand  is 
using  the  light  pen  to  identify  a  point  on  the  screen.  The  Alpha¬ 
numeric  Keyboard  is  shown  below  the  CRT. 

2.1.1  Functions  Available 

The  functions  which  are  available  to  the  user  fall 
into  six  basic  categories,  as  shown  in  Figure  8.  The  first  cate¬ 
gory,  the  Anthropometry  Related  functions,  enables  the  user  to 
retrieve  data  for  a  particular  anthropometric  survey  from  the 
Anthropometric  Data  Base,  specify  values  for  the  surface  dimen¬ 
sions  of  the  man-model,  and  manipulate  the  geometry  of  the  model 
to  achieve  the  desired  man-model  configuration.  The  Crew  Station- 
Related  functions  let  the  user  retrieve  existing  three-dimensional 
crew  station  configurations  from  the  Crew  Station  Data  Base  and 
then  add  to  and  modify  the  retrieved  configuration.  These  func¬ 
tions  also  allow  the  user  to  start  from  the  beginning  of  a  design 
sequence  and  create  a  new  crew  station  configuration.  The  Display- 
Related  functions  allow  the  user  to  rotate  and  to  magnify  the 
contents  of  the  display  area.  They  also  enable  the  user  to 
identify  objects  within  the  Display  Area,  or  modify  the  contents 
by  omitting  or  by  including  objects.  The  user  can  evaluate 


^In  subsequent  use  in  the  text  the  simultaneous  depression  of  the 
"ALT-CODING"  and  "5"  keys  will  be  referred  to  as  the  ALT-CODE/5 
sequence.  IBM  refers  to  this  sequence  as  EOB  (End  of  Block). 
(IBM  System  Reference  Library,  Program  Numbers  360S-LM-537 . ) 
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the  interaction  of  man-model  with  crew  station  through  the  Man- 
Machine  Interaction  Related  functions.  These  functions  provide 
the  user  with  a  reach  analysis  routine  and  change  posture  functions. 
The  Printer/Plotter  Related  functions  supply  the  user  with  hard¬ 
copy  output  of  the  configuration  of  either  the  man-model  or  the 
crew  station.  The  program  generates  plot  output  as  soon  as  a 
plot  function  is  activated,  but  the  printed  output  occurs  only  at 
the  end  of  the  run.  The  final  category,  the  Program  Execution 
Related  functions,  permits  the  user  to  restart  the  program,  or  to 
end  it.  It  also  enables  the  user  to  set  State  Switches  which 
either  suppress  or  activate  additional  processing  or  printing. 

A  standard  feature  of  the  program  is  a  listing  of  all  actions 
taken  by  the  user.  This  is  a  sequence  of  messages  printed  at  the 
termination  of  the  program  CBM04 . 

2.1.2  Requirements 

At  the  Wright-Patterson  Air  Force  Base  AFAMRL  HESS 
facility,  the  program  CBM04  runs  on  an  IBM  370/155  Operating  System 
Computer  using  a  2250-3  graphics  display  terminal  with  light  pen, 
alphanumeric  keyboard,  and  program  function  keyboard,  and  an  on¬ 
line  Gould  4800  plotter.  The  program  requires  550K  bytes  computer 
memory  and  a  minimum  of  20K  bytes  graphics  buffer  control  area. 

The  Initialization,  Anthropometric,  Crew  Station  and  Visibility 
Data  Bases  reside  on  a  disk  drive  in  a  direct  access  format.  The 
space  requirement  for  each  data  base  depends  on  the  number  of 
members  and  their  complexities.  IBM  System/360  Operating  System 
Graphic  Subroutine  Package  (GSP)  for  FORTRAN  IV  is  used  to  create 
displays  on  the  CRT.  Gould  4800/5000  IBM  System/360/370  Plot 
package  is  used  for  on-line  plotting. 

Other  requirements  for  specific  functions  will  be 
described  in  the  appropriate  paragraphs  which  follow. 
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2.2  AVAILABLE  PROCESSING 

Functions  of  Program  CBM04  are  requested  by  means  of  the 
Program  Function  Keyboard  ( PFK ) .  This  keyboard  consists  of  32 
keys,  numbered  0  to  31,  whose  functions  are  assigned  by  program 
CBM04.  When  a  function  is  enabled,  the  appropriate  button  on  the 
PFK  will  be  lighted.  The  primary  functions  for  Program  CPM04 
are  shown  on  the  PFK  Overlay  Mask  in  Figure  9.  The  circles  m 
Figure  9  represent  the  PFk  keys.  Their  numbers  are  shown  above 
and  to  the  left  of  each  circle.  The  numbers  within  the  circles 
represent  the  subsections  where  the  functions  are  described. 

For  example,  TFK0  contains  a  ”1"  within  the  circle  and  is  describee 
in  Paragraph  2.2.1.  A  function  is  requested  by  a  single,  momentary 
depression  of  the  corresponding  PFK. 

Once  the  program  is  loaded  (for  instructions  on  loading, 
see  Paragraph  2.3.1)  the  prompting  area  of  the  screen  will  dis;  lay 
the  message  "DFTRESS  PFK4 " .  The  first  sequence  of  steps  the  user 
follows  should  utilize  the  Anthropometry  Related  functions  to 
generate  the  man-model.  The  mandatory  sequence  is  shown  in  Figure 
1C.  The  number  in  each  block  refers  to  the  paragraph  which  de¬ 
scribes  the  function. 

After  the  man-model  is  generated  and  displayed  on  the  CRT, 
the  user  may  choose  to  manipulate  the  man-model  using  the  Display- 
Related  functions,  or  may  retrieve  or  develop  a  crew  station  using 
the  Crew  Station  Related  functions.  When  usinn  the  Crew  Station 
Related  functions,  the  RF.TRIFVF.  CREW  STATION  Function  (Furaoiaph 
2.2.6)  should  be  selected  before  deleting  panels.  The  Program 
Execution  Related  functions  (see  Figure  8)  are  always  enabled  and 
may  be  depressed  at  any  time  during  the  execution  of  CBM04 . 

The  following  paragraphs  describe  the  processing  performed 
by  each  function  as  numbered  in  Figure  9. 
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igure  10.  Function  Sequence  for  Generating  the  Man-Model. 


2.2.1 


CHANGE  VIEW  Function  (PFKO) 


The  CHANGE  VIEW  function  allows  the  user  to  rotate 
the  figure  shown  in  the  display  area  of  the  screen  (see  Figure  6) . 

Once  this  function  key  has  been  selected,  the  pro¬ 
gram  prompts  the  user  to  select  either  a  new  view-plane  for  the 
display  area,  or  to  define  a  new  off-axis  orientation  of  the  man- 
model  and  crew  station.  To  change  the  view-plane,  the  user  re¬ 
sponds  to  the  message  "L.P.  VIEW  CHANGE"  by  light  penning  "XY"  for 
a  top  view,  "XZ"  for  a  side  view,  or  "YZ"  for  a  front  view  of  the 
man-model  and  crew  station.  Then  the  program  regenerates  the  dis¬ 
play  in  the  new  viewplane.  Figure  11a,  b,  and  c  shows  the  display 
of  COMBIMAN  in  the  A7E-01  cockpit  in  the  XY  (top) ,  XZ  (side) ,  and 
YZ  (front)  view-planes  respectively. 

If  the  user  has  responded  to  the  message  "L.P.  VIEW 
CHANGE"  by  light  penning  "OFF-AXIS"  in  the  upper-right  corner  of 
the  screen,  the  program  prompts  the  user  to  enter  the  new  roll, 
pitch,  and  yaw  angles.  Angles  are  specified  from  the  keyboard  in 
degrees.  Once  the  value  is  typed,  the  user  presses  the  ALT-CODE/5 
sequence  to  enter  the  number.  If  the  user  does  not  wish  to  change 
the  angles,  simply  depress  the  ALT-CODE/5  sequence  for  the  angle (s) 
not  to  be  changed.  The  following  sequence  of  replies  would  rotate 
the  man-model  and  crew  station  of  Figure  lib  to  ROLL  =  0°, 

PITCH  =  15°,  and  YAW  =  -15°. 

ALT-CODE/5  (ROLL  was  already  0°) 

15  (changed  pitch  to  15°) 

ALT-CODE/5  (enter  PITCH  =  +15°) 

-15  (change  YAW  to  -15°) 

ALT-CODE/5  (enter  YAW  =  -15°) 

Once  the  ALT-CODE/5  sequence  for  the  YAW  angle  is 
entered,  the  display  will  be  rotated. 
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DEPRESS  Pf^c 


REGRESS-.RM  USAF  SURVEY:fcT  USAF  CRST:  AIE-Dt 
LIGHT  SUIT;  NONE  HELMET  TYPE;  NONE  POSTURE  NO# l L I TY 

SEAT  TYPE:  HARO  OFF (  0.  0.  #.)  SLUMPED  ARM 


VIE* 

K Y  X2  VZ 
OFF-AYIS 


Side  View  (X-Z  i'lane)  r  f 
and  a  Crew  Station. 


Fiaure  11b. 
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2.2.2  IDENTIFY  OBJECT  Function  (PFKI) 

The  IDENTIFY  OBJECT  function  displays  identifying 
information  in  the  Information  Area  of  the  CRT  for  any  object 
(man-model  skeletal  link  or  crew  station  panel)  chosen  by  the 
user.  After  depressing  PFKI,  the  message  "LIGHT-PEN  OBJECT" 
appears  in  the  Prompting  Area  of  the  CRT.  The  user  must  then 
light-pen  the  object  to  be  identified. 

The  following  three  pieces  of  information  are  then 
displayed  in  the  Information  Area  of  the  CRT  for  the  light-penned 
object : 

1)  The  internal  reference  number  of  the  object, 

2)  Reference  coordinates  for  that  object,  and 

3)  The  8-character  name  of  the  object. 

The  internal  reference  number  is  a  unique  integer,  assigned  by 

the  program,  which  identifies  each  link  or  panel.  The  reference  f 

coordinates  for  the  object  are  the  X,  Y,  and  Z  coordinates  of  the 
distal  end  point  for  a  man-model  link  or  the  X,  Y,  and  Z  coordi¬ 
nates  of  the  first  vertex  (as  defined  in  the  Data  Base  -  see 
Section  5)  of  a  selected  panel.  The  8-character  name  of  the  panel 
was  assigned  to  the  panel  when  the  crew  station  was  added  to  the 
Data  Base.  Figure  12  shows  the  result  of  an  IDENTIFY  OBJECT  func¬ 
tion  performed  on  the  HUD  (heads  up  display)  for  the  A7E-01  crew 
station.  The  message  in  the  Information  Area  of  the  CRT, 

62  22.10  3.15  32.37  HUDSCRN 

indicates  that  its  internal  reference  number  is  62,  the  coordinates 
of  its  first  vertex  are  X  =  22.10,  Y  -  3.15,  and  Z  =  32.37,  and 
its  name  is  HUDSCRN. 
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2.2.3 


OMIT  OBJECT  Function  ( PFK2 ) 


The  OMIT  OBJECT  function  temporarily  removes  a  crew 
station  panel  or  a  man-model  segment  from  the  display.  This  func 
tion  is  used  in  "declutteriny"  the  display. 

On  depressing  PFK2 ,  the  message  "LIGHT-PEN  OBJECT" 
appears  in  the  Prompting  Area  of  the  CRT.  The  user  must  then 
light-pen  the  object  to  be  omitted.  The  program  then  displays  th 
internal  reference  number  of  the  object,  the  X,  Y,  and  Z  coordi¬ 
nates  of  the  distal-end  point  of  the  selected  man-model  link  or 
the  X,  Y,  and  Z  coordinates  of  the  first  vertex  of  the  selected 
panel,  and  the  8-character  name  of  the  object  in  the  Information 
Area  of  the  CRT.  The  internal  reference  number  of  the  object  is 
a  unique  integer,  assigned  by  the  program,  which  identifies  each 
link  and  panel.  It  is  the  same  number  that  the  IDENTIFY  OBJECT 
function  displays  and  must  be  supplied  by  the  user  if  the  INCLUDE 
OBJECT  function  (see  Paragraph  2.2.4)  is  used.  The  user  may  wish 
to  write  down  these  numbers  for  future  reference.  Any  omitted 
object  can  be  redisplayed  by  supplying  its  internal  reference 
number  in  the  INCLUDE  OBJECT  function.  Also,  all  omitted  objects 
are  redisplayed  whenever  the  man-model  and  crew  station  are  re¬ 
generated  (e.g.  during  a  CHANGE  VIEW  function  or  a  function  which 
involves  use  of  the  cross  symbol).  Figure  13a  shows  the  message 
created  by  the  OMIT  OBJECT  function  and  A7E-C1  crew  station  with 
the  heads  up  display  screen  (HUDSCRN)  and  13b  with  the  HUDSCRN 
omitted.  Note  that  the  message  generated  by  the  OMIT  OBJECT 
function  is  identical  to  that  of  the  IDENTIFY  OBJECT  function. 


2.2.4 


INCLUDE  OBJECT  Function  ( PFK3 ) 


The  INCLUDE  OBJECT  function  redisplays  an  object 
that  was  removed  from  the  screen  by  the  OMIT  OBJECT  function. 

After  depressing  PFK3,  the  message  "ENTER  OBJECT  NUMBER"  appears 
in  the  Prompting  Area  of  the  CRT.  The  number  is  entered  through 
the  ANKB  followed  by  the  ALT-CODE/5  sequence.  The  only  valid 
entries  for  this  function  are  internal  reference  numbers  of  man- 
model  skeletal  links  or  crew  station  panels  which  have  previously 
been  deleted  by  the  OMIT  OBJECT  function.  The  program  will  keep 
prompting  for  a  valid  internal  key  number  until  the  user  supplies 
one  or  enters  the  ALT-CODE/5  sequence  to  ignore  the  function  and 
return  to  the  main  program.  There  are  no  other  messages  associated 
with  this  function.  Depressing  PFK3  and  entering  key  number  62 
(HUDSCRN  reference  number)  for  the  INCLUDE  OBJECT  function  for 
Figure  13b  would  cause  the  heads  up  display  screen  to  reappear  in 
its  original  position  in  the  crew  station.  The  man-model  and 
crew  station  display  will  once  again  look  like  that  of  Figure  ?3a. 
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2.2.5  RETRIEVE  ANTHROPOMETRY  J-'u ne  t  i on _ ( ! ' E K 4  ) 

This  function  is  the  first  step  in  cicfinin:  the  s  i  .*.  ■ 
of  the  man-model.  The  user  is  first  prompted  to  la  iht-ien  tin- 
name  of  a  "regression  member"  from  the  Anthropometric  lut.i  1’  is. 

(see  Figure  14).  (A  detailed  explanation  of  regression  and  survey 
members  is  given  in  Section  4.)  Regression  membernames  are  dis¬ 
played  in  the  column  headed  "REGRESSION  MEMBER",  as  shown  in 
Figure  14.  If  the  1967  Survey  of  the  USAF  Flying  Personnel  is 
desired  the  user  must  light-pen  R67  USAF,  and  if  the  1970  Survey 
of  U.S.  Army  Aviators  is  desired  the  user  must  light-pen  R70  ARMY* 
Once  a  membername  is  light-penned,  the  message  "MEMBER  member name 
ACCEPTED"  will  be  displayed  in  the  information  area  of  the  screen. 


After  the  regression  data  are  retrieved  I  rm:  Un- 
Data  Base,  the  user  must  light-pen  the  Survey  member  name  display 
on  the  CRT  which  corresponds  to  the  selected  regression  displayed 
in  the  column  headed  "SURVEY  MEMBER",  as  shown  in  Figure  15. 

(Only  one  survey  for  each  regression  member  supplied  in  this 
version.)  While  the  message  "MEMBER  membername  ACCEPTED"  is  dis¬ 
played  in  the  Information  Area,  the  means,  standard  deviations, 
and  percentiles  for  the  anthropometric  dimensions  are  retrieved 
from  the  Data  base. 


The  message  "DEPRESS  PFK  12  or  13"  then  appears  in 
the  Prompting  Area  of  the  CRT.  Here  the  user  selects  the  anthro¬ 
pometric  surface  dimensions  or  internal  link  lengths  vital  to  the 
generation  of  the  man-model.  The  sequence  of  steps  associated 
with  these  function  keys  is  described  in  Subsections  2.2.12  and 
2.2.13. 


While  the  computations  for  the  anthropometry  are  in 
progress,  the  message  "HUMAN  ASSEMBLY"  is  displayed  in  the  Informa 
tion  Area  of  the  CRT.  After  this,  the  information  is  assembled 
for  display  and  the  message  "CREATING  DISPLAY"  is  displayed  in  the 
Information  Area  of  the  CRT.  The  new  man-model  (and  crew  station 
if  one  was  previously  cued)  will  appear  on  the  screen. 

*NOTE:  Other  setsof  survey  data  will  be  available  in  future  up¬ 

dates  of  COMBIMAN  or  the  user  may  create  new  members  using 
the  COMBIMAN  Anthropometric  Data  Base  Maintenance  program 
(CBMAM) . 
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.  j  .  u  Rl  TU i  1  1  CREW  STATION  Function  (ITK5) 

T:u  RETRIEVE  CRi  W  STATION  function  allows  the  user 
t.  rets  n  a  a  crew  station  from  the  Crew  Station  Data  Base.  After 
i  i!  ,  i the  user  is  .  .ronj  •ted  to  liaht-pen  a  crew  station. 
Tin-  ■ !  cw  st.it  1  ■  n  ari'K'i  n.inos  are  shown  in  I’iuure  16a;  crew  stations 
without  seats  are  listed  in  the  first  column,  and  the  seats  arc 
listed  in  the  second  column.  The  third  column  contains  " (CRASH) " 
uui  "INoND".  if  a  crowstation  name  is  liqht- penned  without 
eras  1IM  the  previous  cm.  stati  .,n,  Lc  >th  c  rew  stations  arc  iiisv  la.,  eu 
super  it  posed.  If  "NONE"  is  1  iqht- penned ,  the  RETRIEVE  CREW 
TAT  I  ■  'N  function  is  cancelled.  In  order  to  erase  an  existinq  crew 
station  from  the  display  area,  depress  PFK5  and  liqht  pen  "(ERASE)". 
When  intentionally  super im.posinq  two  or  more  crew  stations,  if  the 
total  nunbe l  of  panels  exceeds  250,  the  messaqe  "TOO  .MANY  PAM.riS/ 
VERTICES  *  RETRY”  appears  in  the  Tromptinn  Area  of  the  CRT  Screen. 
The  :  roar  a::  then  redisplays  the  crew  station  membernames  (see 
E i  ; u  re  16  V  l  .  The 
entry  and  relieve 


user  may  liuht- pen  "(NONE) "  to  cancel  the  last 
the  overflow  condition. 
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L.P.  CICH  STATION 


CRE*  STATION  HEWRCR 


YAHA4PG2 

CH-SJ 

SACL(«0> 

•  l-NAVOI 

A1E-01 

A-  10A 

YAHAAPG 

YAHAACPG 

DESK 


SAC-SEAT 
AT— SEAT 
•  I— SEAT 
A  10-SCAT 
YAH-SEAT 


(ERASE) 

(NONE) 


L.P.  CRER  STATION 


TOO  MANY  PANELS/  VERTICES  ARETRY 


CREM  STATION  NEWER 


YAH44PG2 

SAC-SEAT 

CH-SJ 

AT— SEAT 

SACL(AO) 

Bl— SEAT 

• 1 -NAVO 1 

AtO-SEAT 

A1E-OI 

A-  10  A 

YAH-SEAT 

YAH44PG 

YAH4ACPG 

DESK 

(ERASE) 

(NONE) 


2.2.7 


VISIBILITY  PLOT  Function  ( PFK6 ) 


The  VISIBILITY  PLOT  function  plots  a  map  of  visual 
azimuth  and  elevation  line-of-sight  angles  to  crew  station  char¬ 
acteristics  in  the  Visibility  Data  Base,  as  defined  in  MIL-STD- 
850,  Rectilinear  Plot.  However,  the  plot  of  visual  angles  reflects 
the  current  orientation  of  the  man-model,  as  he  would  see  the 
crew  station  from  his  viewpoint.  After  depressing  PFK6  the  messaoe 
"ENTER  EYE  LOCATION  (LINK) "  appears  in  the  Prompting  Area  of  the 
CRT.  The  user  must  select  the  reference  eye  point  to  be  used  for 
the  plot  by  entering  "8"  for  Mid- Eye,  "9"  for  Right  Eye,  or  "10" 
for  Left  Eye  using  the  ANKB.  This  entry  should  be  followed  by  the 
ALT-CODE/5  sequence.  The  user  then  light-pens  the  desired  visi¬ 
bility  member  from  the  column  under  the  heading  "VISIBILITY  MEMBER" 
Now  the  message  "PLOTTING"  is  displayed  in  the  Information  Area  of 
the  CRT  and  the  plot  is  generated  on  the  graphic  plotter.  This 
routine  uses  the  coordinates  which  define  the  vector  from  the  mid¬ 
head  position  to  mid-eye  position  (link  8)  to  calculate  the  angu¬ 
lar  orientation  of  the  head  from  the  horizontal  and  from  the  verti¬ 
cal.  If  the  man-model  is  facing  forward  and  looking  straight  ahead 
the  orientation  of  his  head  would  be  0 0  from  horizontal  and  0° 
from  vertical. 

Figure  17  shows  a  sample  visibility  plot  of  a  canopy 
clearline  for  a  single  seat  aircraft.  For  this  example,  the  man- 
model  is  50th  percentile  weight  and  sitting  height  from  the  1967 
USAF  Survey,  seated  erect,  looking  straight  ahead. 

The  four  ellipses  superimposed  on  the  plot  define 
the  limits  of  various  visual  fields.  The  inner  most  field,  de¬ 
fined  with  the  letter  S,  is  the  field  of  stereo  vision,  the  field 
visible  to  both  eyes  simultaneously.  The  field  defined  with  the 
letter  F,  is  the  field  of  fixation,  what  the  eyes  can  see  directly 
without  turning  the  head.  The  field  defined  with  the  letter  P,  is 
the  field  of  peripheral  vision  v;ith  the  eyes  caved  with  respect  to 
the  head.  The  outermost  field,  defined  with  the  letter  M,  is  the 
maximum  peripheral  vision  limits  for  the  extreme  eye  deviation. 


dttftlNti  U°  MU1M 


Figure  17.  Visibility  Plot. 


The  symbol  "  "  is  the  aim  point  of  the  head  (and  eyes  if  the  eyes 

are  caged  forward  with  respect  to  the  head).  The  vision  Limits 
are  generated  with  respect  to  the  angle  of  sight  from  the  Mid-bye 
point  (link  8  end  point). 

In  addition  to  generating  a  hard  copy  plot,  the 
routine  also  calculates  and  prints  a  cross-reference  listing  of 
the  three  dimensional  coordinates  of  the  objects  plotted  in  five 
degree  azimuth  increments  from  -180°  from  horizontal  line  of  sight 
to  +180°  for  each  panel  and/or  contour  in  the  visibility  member. 
This  listing  is  a  handy  reference  to  the  crew  station  drawings. 

The  coordinates  are  given  in  the  original  user-supplied  system 
of  coordinates  rather  than  the  N'SRP  system  of  coordinates  used 
elsewhere  (see  Paragraph  5. 3. 2.1).  The  listina  also  gives  the 
coordinates  of  the  eye  location  of  the  man-model.  figure  L3  shows 
a  part  of  the  coordinate  data  for  the  plot  in  Figure  17. 
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2.2.8  OFF-LINE  PLOT  COMBIMAN  Function  (PFK7 ) 


The  OFF-LINE  PLOT  COMBIMAN  function  saves  the  coordi¬ 
nate  data  of  the  man-model  and  crew  station  currently  on  the  CRT 
for  later  use  in  generating  a  plot.  The  prompting  and  informational 
messages  for  this  function  and  the  necessary  replies  are  identical 
to  those  for  the  ON-LINE  PLOT  COMBIMAN  function  of  Paragraph  2.2.9. 

After  depressing  the  OFF-LINE  PLOT  function  key 
(PFK7)  the  message  "PERSPECTIVE  PLOT  (Y/N)?"  is  displayed  in  the 
Prompting  Area  of  the  CRT  (see  Figure  19).  Here  the  user  has  the 
option  to  select  a  perspective  or  a  nonperspecti ve  plot.  A  per¬ 
spective  plot  shows  the  man-model  and  crew  station  with  infinite 
perspective  (as  displayed  on  the  CRT) .  Nonperspective  is  plotted 
in  a  rectangular  coordinate  system.  The  user  types  "Y"  or  "YES" 
for  a  perspective  plot,  or  "N"  or  "NO"  for  a  nonperspective  plot 
using  the  ANKB ,  and  depresses  the  ALT-CODE/5  sequence. 

The  program  then  displays  the  message  "ENTER  SCALE 
FACTOR"  in  the  Prompting  Area  of  the  CRT.  For  a  perspective  plot, 
a  scale  factor  of  1.0  produces  a  10  x  10  inch  plot  identical  to 
the  size  of  the  Display  Area  on  the  CRT.  For  nonperspective 
plots,  the  scale  factor  is  applied  to  full-scale  data.  The  user 
must  consider  the  size  restrictions  of  his  plotter  when  specifying 
the  scale  factor.  For  example,  a  1.0  scale  perspective  plot  is 
about  the  same  size  as  a  0.10  scale  nonperspecti ve  plot. 

To  enter  the  scale  factor,  type  the  decimal  value 
using  the  ANKB  and  then  depress  the  ALT-CODE/5  sequence.  When  a 
valid  scale  factor  (greater  than  0.0)  is  entered,  the  message 
"PLOTTING"  appears  in  the  Informational  Area  of  the  CRT  and  the 
data  are  written  to  a  disk  file  for  later  use  as  described  in 
Section  3. 
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The  Mcssanc  and  a  Rcr.j-onsc  f>i  tin  CoVt  IMA:, 
riot  Function. 


Fiqure  19. 


2.2.9 


ON-LINE  PLOT  COMBIMAN  Function  ( PFK8 ) 

The  ON-LINE  PLOT  COMBIMAN  function  generates  on-line 
plots  of  the  man-model  and  crew  station  configuration  currently 
shown  in  the  Display  Area  of  the  screen.  After  depressing  the  ON¬ 
LINE  PLOT  function  key  (PFKG) ,  the  user  has  the  option  of  select¬ 
ing  a  perspective  or  a  nonperspective  plot  (see  ParaGraph  2.2.8) 

The  program  displays  the  message  "PERSEPCTIVE  PLOT  (Y/N)?"  in  the 
Prompting  Area  of  the  CRT.  The  user  must  respond  "Y"  or  "YES"  for 
a  perspective  plot,  or  "N"  or  "NO"  for  a  nonperspective  plot, 
from  the  ANKB. 

The  program  then  displays  the  message  "ENTER  SCALE 
FACTOR"  in  the  Prompting  Area  of  the  CRT  (see  Paragraph  2.2.8) . 

To  enter  the  scale  factor,  type  the  decimal  value  using  the  ANKB 
and  then  depress  the  ALT-CODE/5  sequence.  When  a  valid  scale 
factor  (greater  than  0.0)  is  entered  the  program  displays  the 
message  "PLOTTING"  in  the  Informational  Area  of  the  CRT,  and  the 
plotter  generates  the  image.  Note  that  the  scale  factor  is  applied 
to  the  display  image  size  for  perspective  plots,  but  to  the  full 
scale  coordinates  for  nonperspective  plots. 


2.2.10 


PRINT  DATA  Function  ( PFK9 ) 


The  PRINT  DATA  function  prints  man-model  and  crew 
station  data.  The  man-model  data  consists  of,  for  each  link  the 
x,  y,  and  z  coordinates  of  the  distal  end  of  each  link,  the  trans¬ 
formation  angles  for  each  link,  and  the  enfleshment  semi-axes 
lengths  at  the  distal  end  of  the  link. 

Data,  for  the  crew  station  currently  being  displayed, 
consits  of  the  name,  type,  and  x,  y,  and  z  coordinates  for  each 
vertex  of  each  panel.  The  coordinates  of  each  control  of  the 
displayed  crew  station  together  with  its  name  and  name  of  the  panel 
it  is  located  on,  if  any,  are  also  printed.  An  example  of  the 
output  generated  by  the  PRINT  DATA  function  is  shown  in  Figure  20. 


58 


2.2.11  PERFORM  REACH  ANALYSIS  Function  (PFK11) 

The  PERFORM  REACH  ANALYSIS  function  causes  the 
man-model  to  attempt  an  arm  reach  to  a  particular  point  in  space. 

First,  the  program  prompts  the  user  to  light-pen  the 
REACH  MOBILITY:  ARM,  LAP,  or  SHOULDER  (see  Figure  21a).  ARM 
mobility  allows  arm  movement  only  while  the  shoulder  and  torso 
remain  fixed.  LAP  mobility  allows  arm,  shoulder,  and  torso  move¬ 
ment.  SHOULDER  mobility  allows  arm  and  shoulder  movement  while 
the  torso  remains  fixed.  After  the  reach  mobility  has  been  selected, 
the  program  prompts  the  user  to  light-pen  the  REACH  TYPE  (see 
Figure  21b).  There  are  two  reach  types,  right  arm  (RARM)  and  left 
arm  (LARM) .  After  the  type  of  reach  has  been  selected,  the  program 
prompts  the  user  to  light- pen  the  EXTENT  OF  REACH.  There  are 
three  choices;  grip  center  (GRIPCTR)  which  indicates  a  grasping 
motion  such  as  for  a  control  stick,  functional  (FUNCT  RCH)  which 
indicates  a  pinching  motion  such  as  for  turning  a  knob,  and  finger 
tip  ( FNGRTP )  which  indicates  a  touching  motion,  such  as  for  a  push 
button  (see  Figure  21c) .  Figure  1  shows  the  relative  locations 
of  these  points  on  the  hand.  The  hand  on  the  man-model  remains 
the  same  shape  regardless  of  which  grip  type  is  selected.  Once 
the  extent  of  reach  type  has  been  selected,  the  program  displays 
the  man- mode 1/crew  station  configuration  in  the  X-Z  plane  (side 
view)  in  a  non-perspective  view  (see  Paragraph  2.2.8).  The  pro¬ 
gram  then  prompts  the  user  to  position  the  cross  symbol  ("+")  at 
the  point  to  be  reached  within  the  display  area.  The  program  uses 
a  slewable  "+"  to  locate  and  designate  the  3-D  coordinates  of 
points  of  interest  on  the  displayed  image. 

2.2.11.1  Positioning  the  Cross  Symbol  "+" 

Initially,  the  program  displays  a  cross 
symbol  ("+")  at  the  seat  reference  point  (SRP)  as  shown  in  Figure 
22.  The  user  must  first  position  the  "+"  in  the  X-Z  plane  (side 
view)  to  define  the  X  and  Z  coordinates,  and  then  in  the  Y-Z  plane 
(front  view)  to  define  the  Y-coordinate  of  the  reach  point.  Note 
that  the  Z-coordinate  can  be  redefined  while  positioning  the  cross 
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in  the  Y- Z  plane.  Figure  23a  and  23b  show  the  man-model  in  the 
X- Z  and  Y-Z  planes  respectively  with  the  at  a  point  to  be 

reached  on  the  instrument  panel.  Positioning  the  "+"  is  achieved 
using  the  Proqrarr.  Function  Keyboard  as  described  in  the  following 
paragraph . 

The  PFKs  are  temporarily  redefined  as 
shown  in  Figure  24.  Their  direction  and  magnitude  of  movement 
are  indicated  inside  the  circles  representing  the  PFKs  in  the 
figure.  By  selecting  the  proper  PFK,  the  "4"  can  be  moved  up, 
down,  left,  right,  or  combinations  of  these,  at  two  different 
speeds.  For  example,  depressing  PFK7  causes  the  "+"  to  move  up 
and  right  in  one  inch  increments  at  a  rate  of  approximately  25 
steps  per  second. 

Once  in  motion,  the  direction  and/or 
magnitude  of  movement  of  the  cross  can  be  changed  simply  by  de¬ 
pressing  another  directional  PFK.  The  motion  may  be  stopped  by 
depressing  the  STOP/RECORD  key  (PFK12 )  once,  or  depressing  the 
SINGLE  STEP  ON  key  (PFK26).  After  depressing  the  STOP  key,  motion 
can  be  continued  by  selecting  any  other  key.  As  soon  as  the  cross 
is  near  the  desired  point,  depress  the  SINGLE  STEP  ON  key  (PFK26) . 
This  stops  automatic  motion  of  the  cross ,  allows  the  cross  to  be 
moved  in  single  steps  of  0.1  or  1.0  inch  each  time  a  directional 
key  is  depressed.  In  this  way,  the  cross  may  be  positioned  pre¬ 
cisely  by  (1)  monitoring  the  position  of  the  cross  relative  to 
the  displayed  image,  or  (2)  monitoring  the  X,  Y,  Z  Coordinate  Read¬ 
out  (see  Figure  23a)  which  appears  in  the  upper-left  part  of  the 

Display  Area  when  this  function  is  in  progress.  This  latter  method 
is  to  be  used  when  the  coordinates  of  the  point  are  known.  Note 
that  these  coordinates  are  in  the  Seat  Reference  Point  coordinate 
system.  Also  note  that  this  is  different  from  the  NSRP  (Neutral 
Seat  Reference  Point)  when  the  SEAT  ADJUST  function  is  used  to 
displace  the  seat. 

To  locate  and  enter  a  3-D  coordinate  sot 

proceed  as  follows: 
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Figure  24. 


Redefined  Program  FUNCTION  Keys  for  Positionino 
the  "+"  Symbol. 


•  When  the  "+"  is  to  be  used  to  locate  a  point,  the  display 
automatically  transitions  to  a  side  view  (XZ  plane) . 

•  Move  the  cross  to  the  desired  location  in  the  side  view 
by  the  method  described  above. 

•  Depress  the  STOP/RECORD  key  (PFK12)  twice  in  succession 
to  enter  the  X  coordinate. 

•  The  display  automatically  transitions  to  a  front  view 
(YZ  plane) . 

•  Use  the  left  or  right  direction  keys  to  position  the 
cross  in  the  Y  direction. 

NOTE:  If  the  cross  is  moved  up  or  down,  the  Z  coordinate 

is  redefined. 

•  Depress  the  STOP/RECORD  key  (PFK12)  twice  in  succession 
to  enter  the  Y  and  Z  coordinates. 

•  The  display  automatically  transitions  to  the  orientation 
in  use  at  the  time  the  PERFORM  REACH  function  was  acti¬ 
vated. 

Now  the  PFKs  are  reset  to  their  original 
definition  and  the  man-model  begins  to  reach  toward  the  specified 
point  in  three  to  six  discrete  steps.  When  the  reach  is  success¬ 
ful,  "REACH  SUCCESSFUL"  is  displayed  in  the  Informational  Area  of 
the  display  (see  Figure  25a) .  If  the  man-model  could  not  reach 
the  point,  the  message  "MISS  DISTANCE"  and  the  miss  distance  value 
in  inches  are  displayed  in  the  Information  Area  of  the  CRT  display 
(see  Figure  25b) . 

2.2.11.2  Post  Reach  Processing 

Following  the  reach,  the  user  must  light- 
pen  the  response  "YES"  or  "NO"  to  the  prompting  message  "RECORD?" 
(see  Figures  25a  or  25b) .  If  the  user's  response  is  "YES",  a 
summary  of  the  reach  analysis  as  shown  in  Figure  26  will  be  printed 
out.  If  the  user's  response  is  "NO"  there  will  be  no  printed  out¬ 
put  . 
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The  message  "CONTINUE  REACH?"  is  then 
displayed  in  the  Prompting  Area  of  the  CRT  screen.  If  the  user 
wishes  to  continue  the  reach  analysis  with  the  same  arm  or  have 
a  two  arm  reach,  he  must  light-pen  "YES".  In  this  case  the  pro¬ 
gram  will  restart  the  reach  routine  and  will  prompt  the  user  to 
light-pen  the  reach  type  (see  Paragraph  2.2.11).  If  the  user 
desires  a  two  arm  reach,  he  must  light-pen  "LARM"  if  the  first 
choice  was  "RARM"  and  vice  versa.  When  a  two  arm  reach  is  exe¬ 
cuted,  the  first  reach  determines  the  position  of  the  shoulder 
and  trunk.  The  reach  by  the  remaining  arm  is  an  "arm  only"  type 
of  reach,  without  shoulder  or  trunk  movement.  If  the  user  light- 
pens  "NO"  the  program  progresses  to  display  the  next  message 
"RESET  POSTURE?".  If  the  user  light-pens  "YES"  the  program  resets 
the  man-model  to  the  posture  before  the  reach  attempt.  If  the 
user  light-pens  "NO"  the  man-model  remains  in  the  reaching  posture. 
At  this  point  the  reach  routine  returns  control  to  the  main  program. 


2.2.12  INPUT  12  ANTHROPOMETRIC  DIMENSIONS  Function  (PFK12) 


This  is  one  of  two  methods  of  defining  the  body- 
size  of  the  man-model.  The  other  is  described  in  Paragraph  2.2.13. 
The  INPUT  12  ANTHROPOMETRIC  DIMENSIONS  function  allows  the  user 
to  supply  values,  either  as  percentiles  or  as  absolute  dimensions, 
for  each  of  the  dependent  anthropometric  variables  necessary  to 
construct  the  link  system  of  the  man-model.  This  function  can  be 
selected  by  depressing  PFK12 . 

After  PFK12  is  depressed,  the  message  "CARD  INPUT? 

(Y/N) "  is  displayed  in  the  Prompting  Area.  The  user  may  type  in 
the  response  "YES"  or  "Y"  to  read  the  12  anthropometric  dimensions 
from  input  cards  in  the  format  shown  in  Figure  27.  If  the  response 
is  "NO"  or  "N"  followed  by  the  ALT  CODE/5  sequence,  or  simply 
the  ALT  CODE/5  sequence,  the  message  "WILL  VALUES  BE  IN  PERCENTILES?" 
will  be  displayed  in  the  Prompting  Area  of  the  CRT. 

The  user  must  type  in  "YES"  or  "Y"  as  a  positive  or 
"NO"  or  "N"  as  a  negative  response  to  this  prompting  message. 

If  the  response  is  "YES"  or  "Y",  the  user  should  respond  to  the 
prompt  "L.P.  PERCENTILE"  by  light-penning  the  appropriate  percent¬ 
iles  for  each  dependent  variable  as  they  are  automatically  under¬ 
lined.  The  first  two  variables  have  been  thus  defined  in  Fiqurc 
28. 

If  the  response  is  "NO"  or  "N"  (the  values  will  not 
be  percentiles,  but  engineering  units)  the  values  for  the  12  units 
must  be  keyed  in  as  the  12  variable  names  are  sequentially  under¬ 
lined.  The  procedure  is  as  follows: 

•  The  first  variable  name  will  be  underlined,  and  the 
message  "ENTER  NEW  VALUE"  appears  in  the  prompting  area 
( see  Figure  29 )  . 

•  The  user  types  in  the  numeric  quantity.  This  is  followed 
by  ALT-CODE/5  sequence  to  enter  the  value. 
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L.P_  PERCENTILE 


MEMBER  LI  USAP  ACCEPTED 


DEPENDENT  vBLt  UNIT  INPT  DM 


HEIGHT  LB 
BITTING  HEIGHT  IN 
ACBOalON.HGILBLI  IN 
KNEE  HGT/BITT1NG  in 
BUTTOCK-CNC  LGTM  IN 
ShOULDR-ELB  LGTh  IN 
Bl ACROMIAL  BROTH  IN 
HIP  BREADTH  vn' 
CHEBT  depth  in 

FOOT  LENGTH  IN 
HAND  LENGTH  IN 
ELBOH-HR IBT  LGTh  IN 


S5  PCT 
B5  PCT 


AVBL  A VBL 
UNITS  PCTL 


IN 

CM 

MM 

LB 

KG 


2 

J 

9 

IB 

19 

2B 

29 

JB 

>9 

AB 

49 

9B 

99 

LB 

L9 

TB 

19 

BB 

B9 

SB 

99 

SI 

SB 

ss 
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ENTER  MEN  VALUE 


MEMBER  k“  USAF  ACCEPTED 


DEPENDENT  VBL*  UNIT  INPT  DM 


REIGhT  LB 
SltUUO.tlClGUl..  IN 
ACROMION  hGT/SIT  IN 
KNEE  MGT/SITTING  IN 
•UTTOCK-CNE  LGTM  IN 
SHQulOR-ELB  LGTM  IN 
•tACROMIAL  BRDTM  IN 
MIR  BREADTH  IN 
CHEST  OEPTM  IN 
FOOT  LENGTH  IN 
HAND  LENGTH  IN 

elbor-rrist  lgth  in 


m  .56 


AVBL  AVBL 
UNITS  PCTt 
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MM 

LB 
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•  Next  the  user  must  identify  the  units  of  measure  for  the 
quantity  entered  in  the  previous  step. 


NOTL :  Since  these  units  are  declared  for  each  number 

entered,  the  numbers  need  not  be  in  the  same 
units,  that  is,  inches,  centimeters,  and  milli¬ 
meters;  and  pounds  and  kilograms.  These  units 
may  be  mixed  as  desired.  After  the  quantity  is 
entered,  the  prompt  "L.P.  NEW  UNIT,  IF  DESIRF" 
appears.  The  user  selects  the  appropriate  unit 
of  measure  with  the  light  pen.  Alternatively, 
since  pounds  and  inches  are  the  default  units  of 
measure,  the  user  may  select  these  by  using  the 
ALT-CODE/5  sequence  rather  than  the  light  pen. 

•  These  steps  are  repeated  until  all  12  variables  are  de¬ 
fined  . 

NOTE:  While  values  may  be  entered  in  any  units  of  mea¬ 

sure,  they  are  converted  to  pounds  or  inches  for 
processing,  display,  and  printouts. 

The  last  message  while  using  this  function  is  "TABLE 
OF  LINK  DATA  (Y/N)."  To  scan  the  table  of  link  data,  which  in¬ 
cludes  link  names,  lengths  and  transformation  angles,  and  to  make 
changes,  the  user  should  type  "YES"  or  "Y"  and  then  depress  the 
ALT-CODE/5  sequence.  If  not,  the  user  depresses  the  ALT-CODE/5 
sequence.  Instructions  on  changing  the  contents  of  the  table  will 
be  given  in  Paragraph  2.2.14. 


_ 


2.2.13  INPUT  TWO  INI))!!  i.'ND!  NT  YA  F  1  AH  Li  \S  Function  ( PFK 1  3  ) 

This  is  one  of  t  w>  •  :u  tig. is  <  •  f  defining  the  size  of 
the  man-model.  The  other  is  d.-uc:  ii,.  :  : 1  .rauruph  2.2.12. 

The  INPUT  TUX1  I ‘.'Pi  !•*,:•  '  '  :  API.!  F  function  (lives 

the  user  the  opportunity  to  select  •<  F  vint  anthropometric 

variables  and  enter  values  for  each..  *  these  variables  will 

be  highly  correlated  to  the  mass  van  d  <■:  the  man-model,  and 
the  other  will  be  highly  correlated  1 1  the  length  variables.  One 
of  the  advantages  of  this  function  is  that  the  user  need  not  have 
specific  values  for  all  twelve  dependent  anthropometric  dimensions, 
as  with  PFK12  (Paragraph  2.2.12).  Instead,  the  user  can  select 
two  key  variables  most  relevant  to  the  design  or  evaluation  problem. 
The  program  will  calculate  values  for  the  remaining  dependent 
variables  using  regression  equations.  Values  supplied  by  the  user 
can  be  either  percentiles  of  the  selected  anthropometric  data  base, 
or  engineering  units. 

After  depressing  PFK13,  the  CRT  is  formatted  as 
shown  in  Figure  30a.  The  left  and  center  portions  of  the  screen 
contain  the  columns  of  mass  and  length  related  variables,  respec¬ 
tively.  To  the  right  of  each  variable  name  is  the  default  or  pre¬ 
defined  unit  of  measurement.  The  right  portion  of  the  screen  con¬ 
tains  a  column  of  alternative  units  of  measurement,  labeled  "AVBL 
UNITS",  and  a  column  of  percentile  names,  labeled  'AVBL  I’CTL",  for 
which  values  can  be  obtained  from  the  selected  survey  member. 

The  program  places  realistic  constraints  on  the  second 
value  entered,  so  the  first  value  should  be  the  most  important  one. 
If  th> :  length  dimension  is  more  important  than  the  weight,  enter 
it  first.  Based  on  the  value  of  the  first  entry,  the  second  entry 
is  constrained  within  a  certain  range  (displayed  in  the  information 
area  as  shown  in  Figure  30b).  This  range  is  set  at  +  1.65  standard 
deviations  from  the  best  estimate  derived  from  the  first  value 
entered.  This  ranqc  can  be  redefined  by  the  user  as  follows: 
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L.P.  FlfST  INDEP  VARIABL 
MEMBER  fcl  USAF  ACCEPTED 

INDEPENDENT  VARIABLES  avBl  av»l 


NASS 

UNIT  1NPT  DM 

LENGTH  unit  inpt  dm 

uni  rs 

per  l 

HEIGHT 

LB 

SITTING  HEIGHT 

IN 

IN 

i 

O  i 

BlDELTtOD  BRDTh 

IN 

EVE  HGT/SITTING 

IN 

CM 

J 

HIP  BREADTM/SITT 

IN 

KNEE  HGT /SITTING 

IN 

MM 

CHEST  depth 

IN 

BUTTOCK-KNE  LGTH 

IN 

LB 

'5 

7© 

ELBOH-GRIP  LGTH 

IN 

KG 

75 

j© 

THUMB-TIP  REACH 

IN 

55 

a© 

*5 

5« 

55 

4© 

AS. 

1© 

15 

l« 

•5 

1© 

15 

n 
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L.P.  VBL  IN  OTHER  COLUMN 
MEMBER  El  USAF  ACCEPTED 


INDEPENDENT  VARIABLES  AVBL  AV»l 


ma** 

UNIT 

INPT  DM 

LENGTH  UNIT  tNPT  DM 

UNI  T9 

PCU 

meloui . . 

LB 

95  PCT 
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B1DELTIOD  BROTH 

IN 

EYE  HGT/SITTING 

IN 

CM 
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HH 
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LB 

2 • 
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IN 
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7% 
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THUMB-TIP  REACH 
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>9 
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Vi 

it 
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1* 

i* 
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19 

9* 

99 

91 

9« 
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The  first  prompting  message  is  "ENTER  NEW  Z-SCORE." 
This  Z-score  value  is  used  in  the  equation  which  calculates  the 
range  of  permissible  values  for  the  second  independent  variable 
selected.  If  the  default  value  of  1.65  is  retained,  the  permissible 
range  will  include  approximately  90%  of  all  possible  values  for 
the  variable.  Increasing  the  Z-score  will  increase  the  range; 
decreasing  it  will  decrease  the  range.  The  value  the  user  types 
in  must  fall  between  -3.0  and  +3.0.  If  the  default  value  of  1.65 
is  suitable,  the  user  may  respond  by  depressing  the  ALT-CODE/5 
sequence.  Otherwise,  type  the  new  value  and  enter  it  by  the 
ALT-CODE/5  sequence. 

The  next  message  is  "WILL  VALUES  BE  IN  PERCENTILES?" 

If  the  user's  response  is  "YES"  or  "Y"  or  just  the  ALT-CODE/5 
sequence,  values  will  be  input  by  light-penning  a  percentile  from 
the  column  "AVBL  PCTL"  (see  Figure  30c).  If  the  response  is  "NO" 
or  "N",  values  for  the  selected  variables  will  be  entered  in  Engi¬ 
neering  units  using  the  alphanumeric  keyboard.  For  values  to  be 
input  as  percentiles.  Table  1  shows  the  sequence  of  displayed 
messages  and  user  responses  to  be  followed.  If  the  values  are 
supplied  through  the  alphanumeric  keyboard,  the  user  should  use 
Table  2  as  a  guide  to  the  sequence  of  system  messages  and  user 
responses.  Once  the  independent  values  are  supplied,  the  proqram 
calculates  the  surface  dimensions  required  to  construct  the  link 
system  of  the  man-model.  These  dimensions  are  calculated  usinq 
multiple  regression  equations  from  the  selected  regression  member 
with  the  user  supplied  dimensions. 

The  last  message  while  using  this  function  is  "TABLE 
OF  LINK  DATA  (Y/N)."  To  scan  the  table  of  link  data,  which  in¬ 
cludes  link  names,  lengths  and  transformation  angles,  and  to  make 
changes ,  the  user  should  type  "YES"  or  "Y"  and  then  depress  the 
ALT-CODL/5  sequence.  If  not,  the  user  depresses  the  ALT-CODE/5 
sequence.  Instructions  on  changing  the  contents  of  the  table  will 
be  given  in  Paragraph  2.2.14. 

^Z-score  represents  the  extent  to  which  an  individual  value  falls 
above  or  below  the  mean  of  a  set  of  data. 
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L.P.  PC  TL  WITHIN  RANGE 


SELECT  VALUE  BETWEEN  25  AND  SB  PCT 

INDEPENDENT  VARIABLES  AV*L  1>Il 
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UNIT 

1NPT  DM 

LENGTH  UNIT  1NPT  DM 
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SimNG.bEIGbl-. 

IN 

1  N 

1 

B l DEL T l OD  BRDTH 
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PROGRAM  MESSAGES  AND  USER  RESPONSES  FOR  PFK13 
WHEN  VALUES  WILL  BE  INPUT  AS  PERCENTILES 


Selected  percentile  will  be  checked  and  displayed  next 
to  underlined  variable.) 


TABLE  2 


PROGRAM  MESSAGES  AND  USER  RESPONSES  FOR  PFK13  WHEN 
VALUES  WILL  BE  INPUT  AS  ABSOLUTE  DIMENSIONS 

(Program  Responses  Are  Listed  in  Parenthesis) 


PROGRAM  MESSAGES 

USER  RESPONSES 

L.P.  FIRST  INDEP.  VARIABLE 

Light  pen  a  variable  from  either  mass  or  length  column. 
(Selected  variable  is  underlined) 

ENTER  NEW  VALUE 

Type  in  real  number  value  via  the  alphanumeric 
keyboard,  followed  by  the  ALT-CODE/5  sequence. 

(Typed  value  will  be  displayed  next  to  underlined  variable,  i 

L.P.  NEW  UNIT,  IF  DESIRED 

If  a  unit  of  measurement  other  than  the  one  listed  next 
to  the  underlined  variable  is  desired,  light  pen  a  new 
unit  from  the  column  "AVBL  UNITS".  If  no  change  is 
desired,  press  ALT-CODE/5  sequence. 

The  system  checks  that  the  unit  is  valid  for  the  tvpe  of 
variable  and  displays  it  next  to  the  input  value.  It 
also  checks  for  the  value  to  be  within  range  for  the 
selected  survey. 

L.P.  VBL  IN  OTHER  COLUMN 

Light  pen  a  variable  from  the  column  not  selected  the 
first  time. 

(Selected  variable  will  be  underlined  if  it  is  in  the 
proper  column;  a  permissible  range  of  absolute 
values  in  the  preferred  unit  of  the  second  variable 
will  be  displayed  in  the  information  area.i 

ENTER  NEW  VALUE 

Type  in  real  number  value  within  the  displayed  range, 
via  the  alphanumeric  keyboard,  followed  by  the  A LT- 
CODE'5  sequence. 

(Typed  value  will  be  verified  and  displayed  next  to 
underlined  variable.) 

L.P.  NEW  UNIT.  IF  DESIRED 

Press  ALT-CODE/5  sequence. 

(Because  the  permitted  range  is  in  the  preferred  unit 
of  measurement,  and  the  value  input  must  be  within 
that  range,  it  is  not  possible  to  change  units  for  the 
second  value  at  this  time.l 
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2.2.14  DISPLAY  TABLE  Function  ( PFKl 4 ) 


The  DISPLAY  TABLE  function  gives  the  user  the  oppor¬ 
tunity  to  inspect  the  table  of  link  dimensions  and  angles  and  make 
changes  to  any  or  all  of  the  values,  if  necessary.  Since  the  table 
displays  internal  link  lengths,  the  anthropometry  of  the  man-model 
should  be  defined  prior  to  using  this  function.  Figure  31a  shows 
an  example  of  a  Display  Table. 

The  user  can  modify  the  values  in  the  Display  Table 
by  light-penning  the  value  to  be  changed,  typing  a  new  value,  and 
depressing  ALT-CODE/5  (see  Figure  31b) .  When  all  changes  are  made 
the  user  depresses  ALT-CODE/5  again.  The  transformation  angles 
in  this  display  can  be  modified  to  place  the  man-model  in  any 
desired  position  (see  Paragraph  2.2.20). 

Other  than  the  choices  of  slumped  or  erect  posture, 
and  the  reposturing  in  the  reach  analysis,  using  the  LINK  TABLE 
to  change  the  joint  angles  is  the  user’s  most  important  method  to 
change  the  body  position  of  the  man-model.  To  properly  use  this 
table  refer  to  Table  3  for  all  link  definitions. 

As  described  in  Section  1,  the  link  system  is  a 
series  of  vectors  added  together.  Each  link  vector  has  a  local 
coordinate  system  with  its  origin  at  the  distal  end.  The  orienta¬ 
tion  of  the  next  distal  link  is  defined  in  this  local  coordinate 
system.  The  Phi,  Theta,  and  Psi  correspond  to  Euler  angles  as 
shown  in  Figure  32.  Since  these  local  coordinate  systems  are 
usually  not  aligned  with  the  base  system,  no  rule  can  be  given  for 
selecting  a  particular  direction  of  movement.  The  user  should 
try  angular  changes  one-by-one  to  verify  desired  results. 
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TABLE  3 


LINK  SYSTEM  DEFINITION 


LINK  NO. 

NAME 

DEFINITION 

0 

SRP 

Zero-length  link  at  the  SRP 

1 

SRP-MHIP 

SRP  to  mid-hip 

2 

STOMACH 

Mid-hip  to  L3/L4  disc 

3 

CHEST 

L3/L4  disc  to  T8/T9  disc 

4 

LWR  NECK 

T8/T9  disc  to  T1  vertebra 

3 

UPR  NECK 

T1  vertebra  to  atlas 

6 

MID  HEAD 

Atlas  to  mid-head  point 

7 

MH-MEYE 

Mid-head  point  to  mid-eye  point 

8 

MEYE-REY 

Mid-eye  point  to  right  eye 

9 

MEYE-LEY 

Mid -eye  point  to  left  eye 

10 

LN-MIDSS 

T1  vertebra  to  mid-suprasternale 

11 

MSS- RSS 

Mid-suprasternale  to  right  suprasternale 

12 

RSS-RSLD 

Right  suprasternale  to  right  shoulder 

13 

RSLDR 

Zero-length  link  at  the  right  shoulder 

14 

RUPARM 

Right  shoulder  to  right  elbow 

13 

RLWARM 

Right  elbow  to  right  wrist 

16 

RGRIPCTR 

Right  wrist  to  grip  center  point 

17 

RFRCH 

Right  grip  center  point  to  functional  reach  point 

18 

RFNGRTIP 

Right  functional  reach  point  to  fingertip  reach  point 

19 

MSS-LSS 

Mid-suprasternale  to  left  suprasternale 

20 

LSS-LSLD 

Left  suprasternale  to  left  shoulder 

21 

LSLDR 

Zero-length  link  at  the  left  shoulder 

22 

LUPARM 

Left  shoulder  to  left  elbow 

23 

LLWRARM 

Left  elbow  to  left  wrist 

24 

LGRIPCTR 

Left  wrist  to  grip  center  point 

25 

LFRCH 

Left  grip  center  point  to  functional  reach  point 

26 

LFNGRTI P 

Left  functional  reach  point  to  fingertip  reach  point 

27 

MHIP-RHP 

Mid-hip  to  right  hip 

28 

R  UPR  LEG 

Right  hip  to  right  knee 

29 

R  LWR  LEG 

Right  knee  to  right  ankle 

30 

RNK-RRCH 

Right  ankle  to  bottom  of  the  right  foot 

31 

MHIP-LHP 

Mid-hip  to  left  hip 

32 

LU  PR  LEG 

Left  hip  to  left  knee 

33 

LLWRLEG 

Left  knee  to  left  ankle 

34 

LNK-LRCH 

Left  ankle  to  bottom  of  left  foot 
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1st  ROTATION  ABOUT  THE  2  AXIS 
DEFINES  THE  JOINT  ROTATION 
AXIS.  FOR  ELBOW,  <£  .0° 
BECAUSE  THIS  ANGLE  WAS 
ESTABLISHED  BY  <//  FROM 
THE  PREVIOUS  SYSTEM.  (THE 
ELBOW  IS  ROTATED  BY  THE 
UPPER  ARM!. 


2nd  ROTATION  ABOUT  THE  NEWLY  FORMED 
Y'  AXIS.  FOR  THE  ELBOW, 

THIS  ANGLE  Q  IS  THE  DEVIATION 
FROM  A  STRAIGHT  ANGLE. 


RIGHT  ARM 


3rd  ROTATION  ABOUT  THE  2'  AXIS 
REPRESENTS  THE  ROTATION  OF 
THE  DISTAL  END  OF  LINK.  OR 
IN  THE  CASE  OF  THE  ELBOW 
SYSTEM,  IT  IS  THE  ROTATION 
OF  THE  FOREARM, 


HAND  PRONATED 


PALM  UP  ^=0° 


Fiqure  32.  Example  of  Euler  Anqle  Chanqes  for  Elbow 
Joints . 
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2.2.15  DESIGN  PANEL  Function  (PFK16 ) 

The  DESIGN  PANEL  function  allows  the  user  to  add  a 
panel  to  an  existing  crew  station,  or  design  a  new  crew  station 
by  assembling  a  series  of  new  panels. 

In  response  to  prompting  message  "ENTER  PANEL  NAME " 
the  user  must  type  a  panel  name  of  up  to  eight  characters  and 
enter  it  by  ALT  CODE/5  sequence.  To  the  prompting  message  "ENTER 
PANEL  TYPE"  the  user  should  enter  a  type  number  "1"  for  oeneral 
crew  station,  "2"  for  seat  panel,  and  "3"  for  rudder  or  brake  pedal 
through  the  ANKB  followed  by  ALT-CODE/5  sequence.  Finally  as  a 
response  to  the  message  "NO.  OF  VERTICES"  the  user  must  supply 
the  number  of  vertices  (maximum  of  six  vertices)  for  the  panel 
being  defined.  Then  with  the  cross  symbol  "+"  and  the  lighted 
PFKs  (see  Figure  22),  the  user  defines  the  vertices  of  the  panel, 
one  at  a  time,  in  the  X-Z  plane  and  then  in  the  Y-Z  plane  using 
the  method  described  in  Paragraph  2.2.11.1*. 

As  mentioned  in  Paragraph  2.2.11,  PFKl 2  is  used  to 
stop  the  "+"  while  in  motion.  When  depressed  twice  consecutively, 
it  implies  the  final  location  of  the  defined  vertex.  When  sub¬ 
sequent  vertices  are  entered,  they  are  automatically  connected 
by  lines. 

The  panel  thus  defined  can  be  treated  like  any  other 
panel.  It  will  not,  however,  be  automatically  added  to  the  per¬ 
manent  Crew  Station  Data  Base  • 

The  newly  designed  panel  name  and  coordinates  will 
appear  on  the  printout  as  shown  in  Figure  33. 

The  panel  will  be  erased  when  the  "ERASE"  option 
of  the  RETRIEVE  CREW  STATION  function  is  selected  again. 


The  program  assigns  the  lowest  unused  soauence  number  as  the 
"internal  reference  number"  for  this  new  panel. 
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2.2.16  DELETE  PANEL  Function  (PFK18 ) 

The  DELETE  PANEL  function  allows  the  user  to  remove 
a  crew  station  panel  from  the  display.  It  does  not  remove  the 
panel  from  the  Crew  Station  Data  Base.  Once  deleted,  the  panel 
cannot  be  recalled  using  the  INCLUDE  OBJECT  function.  It  must 
be  either  recreated  by  the  DESIGN  PANEL  function,  or  the  entire 
crew  station  recalled  again  using  the  RETRIEVE  CREW  STATION  func¬ 
tion  in  Paragraph  2.2.6,  which  resets  the  crew  station  to  its 
original  configuration. 

To  delete  a  panel,  the  name  of  the  panel  must  be 
entered  through  the  alphanumeric  keyboard  as  response  to  prompting 
message  "ENTER  PANEL  NAME".  If  the  specified  panel  does  not 
exist,  the  program  repeats  the  prompt  until  the  user  specifies 
an  existing  panel,  or  signals  ALT-CODE/5.  If  no  name  is  specified 
by  signaling  only  ALT-CODE/5,  the  function  request  is  ignored  and 
no  deletion  occurs.  The  panel  name  can  be  found  with  the  IDENTIFY 
OBJECT  function  described  in  Paragraph  2.2.2. 

The  DELETE  PANEL  function  is  different  from  the 
OMIT  OBJECT  function  because  this  function  deletes  the  panel  from 
the  display  and  cannot  be  redisplayed  by  the  INCLUDE  OBJECT  function. 
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2.2.17  CHANGE  PERSPECTIVE  Function  (PFK22) 


The  CHANGE  PERSPECTIVE  function  allows  the  user  to 
change  the  point  of  view  and/or  the  effective  viewing  distance  to 
the  displayed  man-model  and  the  crew  station.  This  function  is 
useful  in  enhancing  the  perspective  and  therefore  the  three  di¬ 
mensional  character  of  the  displayed  image. 

To  activate  the  CHANGE  PERSPECTIVE  function,  first 
depress  PFK22 .  The  program  displays  the  message  "VIEW  ADJUST" 
and  temporarily  redefines  PFKs  1,  2,  3,  4,  5,  6,  and  9  (see  Figure 
34).  If  the  user  depresses  PFK9 ,  the  message  "L.P.  NEW  CENTER 
POINT"  is  displayed.  The  user  may  respond  by  light-penning  any 
desired  point  in  the  display.  Now  the  program  displays  the  man- 
model  and  the  crew  station  as  if  looking  along  the  point  light- 
penned.  The  display  is  initialized  as  if  the  viewing  distance  is 
30  feet  away  from  the  screen.  This  distance  may  be  increased  in 
increments  of  10  feet  by  repeatedly  depressing  PFKl ,  or  decreased 
(closer  to  the  screen)  in  increments  of  10  feet  by  depressing 
PFK3 .  This  distance  increment  may  be  redefined  by  selecting  PFK4 , 
for  a  1  foot  increment;  PFK5 ,  for  a  10  feet  increment;  or  PFK6 , 
for  a  100  feet  increment.  However,  the  upper  and  lower  limits 
for  the  effective  viewing  distance  are  10  feet  and  1,000  feet 
respectively . 

Depressing  PFK9  allows  the  user  to  select  another 

view  point. 

PFK2  terminates  the  CHANGE  VIEW  function  and  returns 
to  the  main  program,  resetting  all  PFKs  to  the  original  definition. 

Example:  To  view  the  display  with  respect  to  the 

left  eye  of  the  man-model,  first  depress  PFK22 .  Then  the  PFKs  1, 

2,  3,  4,  5,  6  and  9  light  up  and  the  message  "VIEW  ADJUST"  is 
displayed  along  with  the  man-model  and  crew  station.  Depress 
PFK9  and  respond  to  the  prompting  message  on  the  screen  "L.P.  NEW 
CENTER  POINT"  by  light-penning  the  left  eye  of  the  man-model. 

The  new  display  will  be  along  a  line  with  the  same  horizontal 
and  vertical  coordinates  as  the  left  eye  of  the  man-model. 
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Fiqure  34.  PFK's  for  Chanqe  Perspective  Function 
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2.2.18  RESET  SLUMPED  POSTURE  Function  (PFK23) 

The  RESET  SLUMPED  POSTURE  function  resets  the  trans¬ 
formation  angles  of  the  man-model  so  that  it  assumes  a  slumped 
posture,  as  shown  in  Figure  35.  The  "slumped  posture"  is  a 
posture  for  sitting  erect  in  a  seat  with  a  13°  back  angle  and  a 
6°  seat  pan  angle.  If  other  postures  are  desired,  the  skeletal- 
link  angles  may  be  changed  by  the  method  specified  in  Paragraph 
2.2.14,  the  DISPLAY  TABLE  function  and  the  RESET  PROGRAMMED 
POSTURE  function  as  described  in  2.2.20.  This  function  is  commonly 
used  to  get  back  to  a  starting  posture  after  a  reach  analysis  or 
a  modification  of  joint  angles  as  described  in  2.2.14. 
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2.2.19  RESET  ERECT  POSTURE  Function  ( PFK24 ) 

The  RESET  ERECT  POSTURE  function  resets  the  trans¬ 
formation  angles  of  the  man-model  so  that  it  assumes  the  standard 
erect  posture  as  shown  in  Figure  36. 
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2.2.20  RESET  PROGRAMMED  POSTURE  Function  (PFK25) 

The  RESET  PROGRAMMED  POSTURE  function  resets  the 
transformation  anqles  of  the  man-model  so  that  it  assumes  the 
"Programmed  Posture".  The  "Programmed  Posture"  is  any  posture 
the  user  desires,  which  can  be  achieved  by  modifying  the  trans¬ 
formation  angles  using  the  DISPLAY  TAELE  function  (see  Paragraph 
2.2.14).  After  all  changes  are  made,  the  new  posture  of  the  man- 
model  can  be  redisplayed  at  anytime  by  depressing  PFK25  (see 
Figure  37) . 

When  the  program  is  initialized,  the  angles  for  the 
ERECT  POSTURE  are  automatically  entered  into  this  PROGRAMMED 
POSTURE  storage  area,  so  initially  pressing  the  PFK25  merely  re¬ 
calls  the  ERECT  POSTURE.  However,  anytime  the  user  changes  any 
one  or  more  angles  in  the  link  system  Display  Table,  these  changed 
angles  are  automatically  entered  into  the  PROGRAMMED  POSTURE 
storage  area.  This  function  may  be  thought  of  as  a  "redisplay" 
of  the  last  change  to  the  Display  Table  (See  Paragraph  2.2.14). 

The  angle  changes  by  this  function  are  not  stored 
permanently,  and  must  be  redefined  every  time  the  user  starts 
or  restarts  the  program. 

This  function  may  be  used  to  define  a  working  posture 
to  the  user's  own  specification.  Normally,  a  pilot  sits  with 
upper-back  and  head  well  forward,  causing  the  eye  position  to  be 
lowered.  Since  one  posture  will  not  serve  all  applications,  this 
function  allows  the  user  to  define  and  recall  any  posture. 


2.2.21  INCREMENT  ROLL,  PITCH  AND  YAW  ANGLE  Function  (PFK26 ) 


The  "INCREMENT  ROLL,  PITCH  AND  YAW  ANGLE"  function 
allows  the  user  to  enter  a  set  of  roll,  pitch  and  yaw  angle  incre¬ 
ments  by  which  the  man-model  and  crew  station  are  rotated;  and  a 
maximum  number  of  iterations  desired  before  the  display  resets  to 
roll,  pitch  and  yaw  angle  values  of  0.0  degrees.  It  is  similar 
to  a  series  of  "CHANGE  VIEW"  function  (PFKO,  described  in  Para¬ 
graph  2.2.1)  calls. 

This  feature  allows  the  user  to  rapidly  rotate  the 
model  through  a  series  of  discrete  steps  without  taking  the  time 
to  enter  new  roll,  pitch,  and  yaw  angles  using  the  CHANGE  VIEW 
function.  In  the  default  case  built  into  the  program,  the  display 
assumes  a  side  view  with  the  first  selection  of  PFK26  and  on  each 
depression  of  PFK26  the  displayed  image  rotates  -15°  in  pitch 
(nose  up)  and  +15°  in  yaw  (left)  for  six  discrete  steps,  ending 
with  a  top  view  of  the  displayed  crew  station.  The  next  depression 
of  PFK26  resets  the  display  to  the  original  side  view.  The  user 
may  pause  after  any  step  to  make  a  plot,  or  select  other  functions. 

The  preprogrammed  example  uses  six  discrete  rotation¬ 
al  increments  of  0°,  -15°,  +15°  for  the  roll,  pitch  and  yaw  ancles. 
The  user  may  redefine  the  number  of  increments  or  the  roll,  pitch, 
and  yaw  increments  in  the  following  manner. 

First  set  State  Switch  10  "ON"  (see  Paragraph  2.2.23) 
Then  depress  PFK26  and  respond  to  message  "ENTER  ROLL  ANGLE"  by 
typing  the  ROLL  increment  angle  in  degrees,  and  enterinq  it  by 
ALT-CODE/5  sequence.  Respond  to  subsequent  messages  to  enter 
PITCH  and  YAW  angles  the  same  way.  The  messaqe  "ENTER  MAX.  NO. 
ITERATIONS"  then  appears  in  the  Prompting  Area  of  the  CRT.  The 
user  must  then  type  the  number  of  steps  the  program  should  take 
to  reset  the  man-model  from  the  Alphanumeric  Keyboard  followed 
by  ALT-CODE/5  sequence. 
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2.2.22  SEAT  ADJUST  Function  (PFK27 ) 

The  SEAT  ADJUST  function  allows  the  user  to  off-set 
the  man-model  and  his  seat,  if  any,  with  respect  to  the  displayed 
crew  station.  This  function  cannot  be  activated  unless  a  crew 
station  is  displayed  on  the  CRT  screen.  A  seat  may  or  may  not  be 
present  at  the  user's  option.  The  default  values  for  this  func¬ 
tion  are  X=0 ,  Y=0 ,  and  Z=0 .  After  depressing  PFK27,  the  user  is 
prompted  to  enter  the  X  coordinate  or  offset.  The  value  in  inches 
is  typed  using  the  AN KB  and  is  entered  by  the  ALT-CODE/5  sequence 
(see  Figure  38) .  If  the  default  value  (0  inches)  is  to  be  re¬ 
tained,  enter  the  ALT-CODE/5  sequence.  The  program  then  prompts 
the  user  to  enter  the  Y  and  Z-coordinates  in  that  order.  The 
user  should  enter  them  the  same  way  the  X-coordinate  is  entered. 
Since  the  seat  may  be  "adjusted"  in  three  dimensions,  this  provides 
a  method  for  placing  the  man-model  (and  seat)  in  different  stations 
in  a  multi-operator  crew  station. 
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2.2.22  STATE  SWITCH  Function  (PFK29 ) 

The  STATE  SWITCH  function  allows  the  user  to  specify 
the  state  in  which  to  run  the  program  CBM04 .  Table  3  shows  the 
various  switches  available  and  the  meanings  of  their  states. 

When  this  function  is  selected  by  depressing  PFK29 , 
the  message  "ENTER  SWITCH  NUMBER"  is  displayed.  The  user  may  type 
the  switch  number  followed  by  the  ALT-CODE/5  sequence.  Then  the 
message  "ENTER  ON  OR  OFF"  is  displayed.  The  user  must  type  "ON" 
or  "OFF"  followed  by  the  ALT-CODE/5  sequence  to  invoke  the  state 
detailed  in  Table  4. 


f 
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PROGRAM  CBM 04  USER  ACTIVATED  STATE  SWITCHES 
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Figure  39a.  Surface  Dimension  and  Internal  Link  Lengths  Calculated  by  CBM04 . 
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2.2.24  RESTART  PROGRAM  Function  (PFK30 ) 


The  RESTART  PROGRAM  function  allows  the  user  to 
start  program  CBM04  over  again  as  though  the  program  is  executed 
from  the  start.  When  this  function  is  evoked,  all  temporary  files 
are  erased  and  all  State  Switches  and  Anthropometric  dimensions 
must  be  redefined. 
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2.2.25  END  PROGRAM  Function  (PFK31) 

The  END  PROGRAM  function  displays  the  COMBIMAN 
Banner  and  terminates  the  program  CBM04. 


Ill 


o 


THE  END 

/ 


2.3  EXECUTING  THE  JOB 


This  sequence  is  intended  to  assist  the  user  in  loadinq  the 
program  CBM04,  specifying  processing,  handling  error  procedures, 
obtaining  output,  and  ending  the  program.  It  will  not  describe 
data  formats  and  program  functions  as  these  are  described  in 
detail  in  Paragraph  2.2  of  this  section. 

2.3.1  Loading  the  Program  CBM04 

The  Job  Control  Cards  to  load  the  program  CBM04  are 
shown  in  Figure  41.  The  program  begins  execution  by  displaying 
the  COMBIMAN  banner.  Depressing  PFKO  lights  up  enabled  PFKs  and 
displays  the  message  "DEPRESS  PFK4".  Now  the  user  can  begin  pro¬ 
cessing  the  man-model  by  depressing  PFK4  to  select  anthropometry. 
Explanation  of  the  processing  performed  by  enabled  or  lighted 
function  keys  are  explained  in  Paragraph  2.2. 

All  input  data  are  kept  on  data  bases  created  and 
maintained  by  the  programs  CBMAM,  CBMCM ,  and  CBMVM  (see  Sections 
4,  5,  and  6).  The  user  may  select  data  from  these  data  bases  or 
may  modify  them  to  suit  the  situation.  All  interactions  with  the 
program  are  done  through  the  Program  Function  Keyboard  (PFK) ,  the 
Alphanumeric  Keyboard  (ANKB ) ,  and  the  Light  Pen  (LP) . 
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Figure  41.  JOB  CONTROL  CARDS  to  Execute  CBM04. 


2.3.2  Error  Procedures 


The  program  CBM04  performs  some  preliminary  error 
checking  on  the  user  supplied  data.  The  majority  of  checking  is 
for  data  values  which  are  outside  the  limits  built  into  the  pro¬ 
gram  or  the  wrong  type  (i.e.  alpha  or  numeric) .  For  example, 

State  Switch  numbers  must  be  between  1  and  72,  the  maximum  number 
of  panels  for  any  crew  station  configuration  to  be  displayed  can¬ 
not  exceed  250,  and  all  man-model  dimensions  entered  must  be 
positive  values.  When  the  user  light-pens  or  types  in  values  which 
are  out  of  range,  the  program  prompts  the  user  to  retry  the  entry. 
Numerical  values  can  be  typed  with  or  without  a  decimal  point,  at 
the  user's  option. 

Example  1.  Enter  State  Switch  number  "3". 

This  can  be  done  in  any  one  of  the  following  ways. 

(a)  Type  "3"  and  depress  ALT-CODE/5. 

(b)  Type  "3."  and  depress  ALT-CODE/5. 

(c)  Type  "3.0"  and  depress  ALT-CODE/5. 

If  the  program  expects  a  whole  number,  decimal  values 
are  rounded  off  to  the  nearest  Integer.  Example  3.4 
and  2.7  are  rounded  off  to  3. 

If  the  program  expects  two  decimal  places,  the  input 
number  is  rounded  off  accordingly. 

Example  2.  Change  a  value  in  the  link  table  from 
10.50  to  11.32. 

Light-pen  10.50,  then  Type  "11.32"  and  depress 
ALT- CODE/' 5. 

Typing  "11.319"  or  11.3215"  and  depressing  ALT-CODE/5 
has  the  same  effect  as  entering  11.32. 
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If  a  Program  Function  Key  is  depressed  the  corre¬ 
sponding  function  as  described  in  Paragrahh  2.2  is  enabled.  How¬ 
ever,  if  a  key  is  pressed  erroneously,  the  following  procedure 
may  be  followed. 

For  Program  Function  Keys  0,  1,  2,  3,  6,  7,  8,  11, 
14,  16,  18,  and  29  depress  ALT-CODE/5  to  cancel  the  selection  of 
that  function. 

With  Program  Function  Keys  4,  9,  12,  13,  23,  24,  25, 
27,  30,  and  31,  the  function  must  be  executed. 

For  Program  Function  Key  5,  light-pen  "(NONE)"  in 
the  display  to  cancel  execution  of  the  RETRIEVE  CREW  STATION 
function . 

For  Program  Function  Key  22,  depress  the  temporarily 
defined  PFK2  to  return  to  the  graphics  routine. 

For  Program  Function  Key  26,  depress  PFKO  and  light- 
pen  the  appropriate  "VIEW". 


2.3.3 


Lndi ntj  the  Free; ram 

There  are  three  ways  to  end  program  CBM 04 .  The 
primary  method  for  terminatina  the  program  is  throuuh  CBM0  4, 

Lisina  the  END  PROGRAM  function  key  (PFK31).  Another  method  to 
terminate  execution  of  the  proa  rum  is  to  use  the  CANCEL  key  or. 
the  IBM  22  50  Alphanumeric  Keyboard.  When  CANCEL  key  and  AI.T  Co  LI 
key  are  depressed  together,  the  three  options  shown  in  Fi.mrc  42 
are  displayed. 

Light-penning  the  "TERMINATE"  option  terminates 
the  program  without  producing  a  memory  dump  of  prorrar  CBM04. 

The  "DUMP"  option  terminates  the  program  and  produces  a  full 
storage  dump.  The  "RESUME"  resumes  the  execution  of  p roar nr 
CBM04  as  though  the  CANCEL  key  had  not  been  used. 

The  third  o  tion  is  to  cancel  the  pro.: ram  fro::  the 
computer  operator's  console. 


117 


2.4  PROGRAM  MESSAGES- INFORMATION  AND  ERROR  TYPE 

The  program  CBM04  prints  out  both  information  and  action 
oriented  messages.  The  message  format  is  as  follows: 

CBMOnni  Message  Text 

where : 

CBM  -  identifies  the  message  as  coming  from  the  COMBI- 

MAN  system, 

0  -  identifies  the  message  as  coming  from  program 

CBM04 , 

nn  -  is  the  message  number, 

i  -  is  the  action  code  ( I=information ,  A=action  to 

be  performed) ,  and 

Message 

Text  -  is  the  message  text. 

The  messages  are  as  follows: 
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CBM001I 


C  BM  00  21 


CBM007I 


CBM009I 


CBM010I 


CBM011I 


COMBIMAN  V4  ,  DATI:=MM/DD/ YY  ,  TIME=hh  .  nun .  ss  . 

Issued  By:  CBMINT . 

Reason:  Program  CBM04  started  at  this  date  and  time. 

System  Action:  Execution  continues. 

User  Action:  None. 

PROGRAM  END. 

Issued  By:  CBMRTS . 

Reason:  The  user  either  requested  the  "END  PRGGRA'"' 

function  or  the  "RESTART  PROGRAM"  function. 

System  Action:  The  program  either  ended  or  restarted 
as  requested. 

User  Action:  None. 

panel  numbers.)  panel  name.  TYPE=nn,  nn  VERTICES. 

Issued  By:  CBMCSR . 

Reason:  The  user  defined  a  panel  to  the  system  through 

the  "DESIGN  PANEL"  function. 

System  Action:  The  defined  panel  is  accepted. 

User  Action:  None. 

SWITCH  switchnumber  ON/OFF 

Issued  By:  CBMSSW. 

Reason:  The  user  requested  a  program  switch  change 

using  the  SWttCB  STATE  Function. 

System  Action:  Switch  switchnumber  is  now  either  "ON" 
or  "OFF." 

User  Action:  None. 

IDENTIFIED  ob jectname 

Issued  By:  CBMIOI . 

Reason:  The  user  requested  the  "IDENTIFY  OBJrCT"  func¬ 

tion  to  identify  an  object  displayed  on  the 
screen . 

System  Action:  The  system  displays  on  the  screen  the 
object's  name,  distal-end  coordinates  and  in¬ 
ternal  "key"  number. 

User  Action:  None. 

OMITTED  ob jectname 

Issued  By:  CBMIOI . 

Reason:  The- user  requested  that  an  object  be  removed 

from  the  display  using  the  "OMIT  OBJECT" 
function . 

System  Action:  The  light  penned  object  is  removed  from 
the  screen,  and  that  object's  name,  distal-end 
point  coordinates  and  internal  "key"  number  are 
displayed  on  the  screen. 

User  Action:  Record  the  internal  "key"  number  in  order 
to  include  the  object  in  the  display  at  a  later 
time . 


CBM012I 


CBM014I 


CBM015I 


CBM016I 


CBM018I 


CBM019I 


INCLUDED  ob jectname 

Issued  By:  CBMIOI . 

Reason:  The  user  requested  that  an  object  be  included 

back  into  the  display  via  the  INCLUDE  OBJECT 
function . 

System  Action:  The  requested  object  was  included  back 
into  the  display. 

User  Action:  The  user  specified  the  internal  "key" 
number  of  the  object  to  be  included. 

Crew  Station  DATA  FROM  membername 

Issued  By:  CBMCSR . 

Reason:  The  user  requested  the  retrieval  of  a  crew 

station  definition  by  the  RETRIEVE  CREW  STATION 
function . 

System  Action:  The  requested  crew  station  member  is  re¬ 
trieved  . 

User  Action:  None. 

SURVEY  DATA  FROM  membername 

Issued  By:  CBMIN1 . 

Reason:  The  user  requested  membername  Survey  Data  from 

the  Anthropometric  Data  Base. 

System  Action:  The  requested  survey  data  are  retrieved. 

User  Action:  None. 

VIEW=(roll,  pitch,  yaw),  SCALE=factor ,  OFFSET= (x , y , z ) . 

Issued  By:  CBMDSP . 

Reason:  The  user  requested  a  new  off-axis  view  through 

the  "CHANGE  VIEW"  function. 

System  Action:  The  display  is  rotated  as  specified. 

User  Action:  None. 

INITIALIZATION  DATA  MISSING. 

Issued  By:  CBMINT. 

Reason:  Initialization  Data  could  not  be  found. 

System  Action:  The  program  is  terminated. 

User  Action:  Check  to  see  that  the  initialization  data 
has  not  been  destroyed. 

PLOTS  COMPLETED. 

Issued  By:  CBMCP1 . 

Reason:  The  requested  hard  copy  plot  of  the  COMBIMAN 

display  is  finished. 

System  Action:  done. 

User  Action:  None. 
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CBM022A 


CBM023A 


CBM026I 


CBM031A 


CBM033I 


TOO  MANY  PANELS/VERTICES. 

Issued  By:  CBMCSR. 

Reason:  More  panels  were  defined  through  the  RETRIEVE 

CREW  STATION  function  (PFK05)  or  the  "DESIGN 
PANEL"  function  (PFK16)  than  could  be  handled 
at  one  time.  The  maximum  number  of  panels  that 
can  be  handled  at  one  time  is  250. 

System  Action:  The  panel  being  defined  is  ignored. 

User  Action:  Delete  a  few  panels  by  the  DELETE  PANEL 

function  (PFK18)  or  delete  a  crew  station  using 
the  RETRIEVE  CREW  STATION  function  before 
defining  more  panels. 

ANTHROPOMETRIC  SURVEY  MEMBER  membername,  TYPE  t,  NOT 

FOUND . 

Issued  By:  CBMIN1 . 

Reason:  The  user  requested  the  survey  data  member 

membername  to  be  retrieved,  but  that  member 
could  not  be  found  on  the  Anthropometric  Data 
Base . 

System  Action:  Another  survey  data  member  name  is  re¬ 
quested  . 

User  Action:  Check  that  the  survey  data  member  member- 
name  has  not  been  destroyed. 

DELETE  PANEL  panelname . 

Issued  By:  CBMCSR. 

Reason:  The  user  requested  to  delete  panel  panelname 

using  the  DELETE  PANEL  function. 

System  Action:  The  panel  is  deleted. 

User  Action:  None. 

Crew  Station  DATA  BASE  MISSING 

Issued  By:  CBMCSR. 

Reason:  Identification  record  of  the  file  containing 

crew  station  data  is  missing. 

System  Action:  Displays  similar  message  to  CRT  and  re¬ 
turns  control  to  main  program. 

User  Action:  Stop  program,  if  crew  stations  are  needed. 

REGRESSION  VALUES  FROM  MEMBER  membername. 

Issued  By:  CBMIN1 . 

Reason:  User  entered  a  valid  regression  or  type  0 

anthropometric  data  base  membername  using  light 
pen . 

System  Action:  Data  from  the  referenced  member  are  read 
into  arrays. 

User  Action:  None. 


CBM034A 


CBM035A 


CBM039I 


CBM040A 


CBM041I 


CBM042I 


ANTHROPOMETRIC  DATA  BASE  MISSING. 

Issued  By:  CBMINT,  CBMIN1 . 

Reason:  The  identification  record  of  the  file  which  is 

supposed  to  contain  anthropometric  data  is 
missing . 

System  Action:  Displays  similar  message  to  CRT  operator 
and  returns  control  to  main  program. 

User  Action:  Stop  program;  create  anthropometric  data 
base . 

VARIABLE  NO.  nn  OF  REGRESSION  SURVEY  membername  HAS 

INVALID  UNIT  OF  uu. 

Issued  By:  CBMIN1. 

Reason:  The  unit  of  measurement  read  in  for  the  speci¬ 

fied  variable  and  survey  was  not  either  IN, 

CM,  MM,  LB,  or  KG. 

System  Action:  Remainder  of  data  for  variable  is  read 
in . 

User  Action:  Report  condition  to  systems  programmer. 

UNIT  OF  VARIABLE  vblname  HAS  BEEN  CHANGED  TO  uu . 

Issued  By:  CBMIND,  CBMDEP . 

Reason:  The  user  changed  the  default  unit  of  measure¬ 

ment  of  the  specified  variable. 

System  Action:  Flag  the  unit  as  being  changed. 

User  Action:  None. 

INVALID  UNIT  OF  uu  SPECIFIED  FOR  VARIABLE  vblname. 

Issued  By:  CBMIND,  CBMDEP ■ 

Reason:  The  variable  in  question  was  defined  in  the 

anthropometric  survey  as  having  a  length  or 
weight  type  of  measurement.  The  unit  speci¬ 
fied  by  the  user  was  not  consistent  with  the 
original  definition. 

System  Action:  Change  ignored. 

User  Action:  Respecify  unit  or  keep  default  unit. 

INPUT  VARIABLES  WILL  BE  IN  PERCENTILES. 

Issued  By:  CBMIND,  CBMDEP. 

Reason:  User  has  indicated  that  values  for  the  anthro¬ 

pometric  variables  will  be  given  as  percentiles. 

System  Action:  None. 

User  Action:  None. 

INPUT  VARIBLES  WILL  BE  IN  ABSOLUTE  VALUES. 

Issued  By:  CBMIND ,  CBMDEP . 

Reason:  User  has  indicated  that  values  for  anthropo¬ 

metric  variables  will  be  given  as  actual  dimen¬ 
sions  . 

System  Action:  None. 

User  Action:  None. 
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CBM043I 


CBM044I 


CBM045I 


CBM046A 


CBM047A 


CBM048I 


USER  CHOOSES  TO  INPUT  nn  DEPENDENT  VARIABLES. 

Issued  By:  CBMDEP . 

Reason:  User  has  depressed  PFK12,  indicating  decision 

to  enter  values  for  all  the  dependent  variables. 

System  Action:  None. 

User  Action:  None. 

STANDARD  ERROR  MULTIPLICATION  FACTOR  RESET  TO  nnn.nn. 

Issued  By:  CBMIND . 

Reason:  User  has  entered  a  new  value  for  standard  error 

of  estimate. 

System  Action:  Value  changed  internally. 

User  Action:  None. 

USER  CHOOSES  TO  INPUT  2  INDEPENDENT  VARIABLES. 

Issued  By:  CBMIND . 

Reason:  User  has  depressed  PFK13,  indicating  decision 

to  enter  values  for  two  independent  variables. 

System  Action:  None. 

User  Action:  None. 

ANTHROPOMETRIC  DIMENSION  vblname  REFERENCED  BY  LINK  link 

name  DOES  NOT  EXIST  IN  MEMBER  membername . 

Issued  By:  CBMINl . 

Reason:  One  of  the  vital  anthropometric  dimensions 

needed  to  generate  the  link  length  in  question 
does  not  exist  in  the  referenced  survey  member. 

System  Action:  Program  ends. 

User  Action:  Print  contents  of  referenced  member  (from 
Anthropometric  Data  Base) . 

ABNORMAL  PROGRAM  END. 

Issued  By:  CBMINl . 

Reason:  Key  data  vital  to  the  construction  of  the  man- 

model  was  not  available. 

System  Action:  Program  ends. 

User  Action:  Contact  systems  programmer. 

DATA  WRITTEN  FOR  OFF-LINE  PLOT  NO.  nn. 

Issued  By:  CBMCPl . 

Reason:  Coordinate  and  index  data  for  man-model  and 

crew  station  configuration  have  been  written 
onto  disk  file  specified  by  FTll-DD  card.  Plot 
set  is  nnt*1  written  during  present  computer  run. 

System  Action:  None. 

User  Action:  None. 
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CBM049A 


CBM051I 


CBM052A 


CBM053A 


CBM054A 


I/O  ERROR  ON  UNIT  11.  OFF-LINE  PLOT  DATA  FOR  PLOT  nn 
NOT  SAVED. 

Issued  By:  CBMCP1 . 

Reason:  Input-output  error  occurred  on  file  where  co¬ 

ordinate  data  were  to  be  written.  Plot  data 
for  plot  nn  were  net  saved  on  file. 

System  Action:  Return  to  calling  program. 

User  Action:  Contact  systems  programmer. 

VISIBILITY  PLOT  GENERATED  SUCCESSFULLY. 

Issued  By:  CBMVIS . 

Reason:  Successful  completion  of  visibility  plot. 

System  Action:  None. 

User  Action:  None. 

END  OF  DATA  ON  UNIT  9. 

Issued  By:  CBMVIS . 

Reason:  Insufficient  data  on  Unit  9  to  generate  visi¬ 

bility  plot. 

System  Action:  Return  to  calling  program. 

User  Action:  Contact  systems  programmer. 

NUMBER  OF  COMBINATIONS  OF  INDEPENDENT  VARIABLES  SUPPLIED 
BY  MEMBER  survey  name  DOES  NOT  EQUAL  THAT  SUPPLIED  BY 
MEMBER  regression  name . 

Issued  By:  CBMIN1 . 

Reason:  Values  for  number  of  independent  combinations 

do  not  correspond. 

System  Action:  Values  supplied  by  regression  member 
are  used. 

User  Action:  Contact  systems  programmer. 

NUMBER  OF  DEPENDENT  VARIABLES  SUPPLIED  BY  MEMBER  survey 
name  DOES  NOT  EQUAL  THAT  SUPPLIED  BY  MEMBER  regression 
name . 

Issued  By:  CBMIN1 . 

Reason:  Values  for  number  of  dependent  variables  do 

not  correspond. 

System  Action:  Values  supplied  by  regression  member 
are  used. 

User  Action:  Contact  systems  programmer. 
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SECTION  3 

OFF-LINE  PLOT  PROGRAM  (CBMOFF) 


When  the  user  needs  a  plot  which  cannot  be  done  On-Line,^ 
the  OFF-LINE  PLOT  COMBIMAN  function  (PFK7)  is  depressed  to  store 
the  man-model  and  crew  station  coordinate  data  of  the  display 
currently  on  the  CRT  (see  Paragraph  2.2.8).  The  user  may  store 
as  many  sets  of  these  data  as  desired  on  data  set  unit  11  (see 
FT11F001  DD  card  on  Figure  41) .  Program  CBMOFF  plots  these  data 
using  Calcomp  compatible  software.  The  user  specifies  the  data 
sets  to  be  plotted,  as  well  as  plot  size,  color,  and  content. 

The  following  information  in  intended  as  a  programmer's 
guide  to  use  the  program  CBMOFF. 

3.1  PROCESSING  AVAILABLE 

The  following  two  input  cards  must  be  supplied  along  with 
the  plot  data  file. 

(1)  the  NAMELIST/CNTRL/ ,  and 

(2)  a  card  with  the  plot  numbers  of  those  data  sets  not  to 
be  plotted. 

The  information  supplied  on  these  cards  allows  the  user  to  vary 
plot  size,  plot  color,  and  plot  content  as  follows: 

(1)  The  NAMELIST/CNTRL/ ' s  variables  and  their  default  values: 
FACTR  -  When  specified,  FACTR  is  the  plot  scale  factor 
for  that  program  run,  otherwise,  the  scale  fac¬ 
tors  specified  for  each  plot  during  the  COMBIMAN 
run  when  the  data  were  generated  (see  Paragraph 
2.2.8)  will  be  used. 


1At  WPAFB  we  use  an  AFAMRL ,  11"  Model  4800  Gould  electrostatic 
plotter  for  On-Line  plots  and  a  3-color,  30"  Calcomp  plotter 
with  a  resolution  of  0.002"  for  report  quality  output  and 
quarter-scale  Off-Line  plots. 
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LINKS,  FLESH,  and  CRST  -  These  three  variables  allow 
the  user  to  eliminate  the  LINK  System, 
the  enFLESHment,  and/or  the  CRew  STation 
respectively  from  plots  for  that  program 
run.  Specifying  LINKS,  FLESH,  and/or  CRST 
equal  to  "1"  deletes  that  element  (s)  from 
the  plots.  Default  values 
LINKS=0 
FLESH=0 ,  and 
CRST=0 


cause  all  elements  of  the  CRT  display  to 
be  plotted. 


( ICOLOR ( I ) ,  1=1,4)  -  I CO LOR ( I )  determines  the  pen 
color  for  element  "I"  of  the  plot  where, 

1=1  is  the  plot  banner, 

1=2  is  the  link  system, 

1=3  is  the  enfleshment,  and 
1=4  is  the  crew  station. 

2 

Default  values  are  IC0L0R(1)=1 

ICOLOR { 2 ) = 1 
ICOLOR (3) =2 
ICOLOR (4) =3 


The  format  of  the  Namelist  CNTRL  is  as  follows  (see  Figure  43a): 
column  1  -  a  blank 
column  2  -  a  $3 
columns  3-7  -  the  word  CNTRL 
column  8  -  a  blank 


When  an  off-line  plot  is  made,  the  requester  specifies  the  color 
assignments . 

This  symbol  is  for  use  of  the  program  on  a  CDC  computer :  other 
computers  may  have  different  symbols  for  this  purpose. 
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or  any  combination  of  the  Namelist  CNTPL's  variables 


After  column  8  comes  none,  all,  or  any  combination  of  the  control 
variables  in  the  form  FLESH=1 ,  FACTR=  .95,  I COLOR (2 ) =3 ,  ..., 

the  last  one  followed  by  a  indicating  end  of  the  NAMELIST 

variable  input. 

(2)  The  format  for  the  data  card  containinci  the  plot  numbers 
of  those  plots  not  to  be  plotted  is  shown  in  Figure  43b.  The  data 
card  can  contain  up  to  twenty  plot  numbers,  each  riaht- justi f ied 
integer  in  one  of  the  3-character  fields  in  the  first  sixty  columns 
of  the  card.  The  plot  numbers  can  be  in  any  order  and  do  not  need 
to  fill  consecutive  fields.  If  the  card  is  left  blank,  no  plot  will 
be  skipped. 

Figure  43c  shows  an  Off-Line  plot  of  the  man-model  (with  full 
skeletal  link  system)  and  a  crew  station,  just  as  it  would  appear 
on  the  CRT.  The  plot  banner  shown  in  Figure  43d  indicates  that 
the  plot  is  a  perspective  plot  with  scale  factor  0.85.  The  data 
card  input  for  this  plot  is  shown  in  Figure  4 3e .  Notice  that  all 
values  except  ICOLOR(3)  and  ICOLOR(4)  remain  at  their  default 
values  in  the  NAMELIST/ CNTRL/ .  This  implies  that  the  scale  facta  r 
for  the  plot  is  the  one  specified  durinc  the  COMBI  MAN  run  when  the 
plot  data  were  generated.  The  link  system,  enf loshment  ,  and  ■:<  v 
station  as  displayed  on  the  CRT,  are  included  in  the  plot.  Also 
with  I COLOR ( 3 )  and  ICOLOR(4)  each  set  equal  to  ]  in  the  input,  all 
elements  of  the  plot  will  be  the  same  color  (in  this  case  black) . 
Also  notice  that  the  second  input  card  contains  a  1  in  column 
six  denoting  that  plot  number  1  is  to  be  skipped  (this  Lein  •  plot 
number  2 ) . 

Figure  43f  shows  the  input  cards  used  to  cenerate  Fiaure  4  L: 
from  the  same  plot  data.  FACTR=  0.55  resets  the  ;  lot  scale  fact  i 
to  0.55,  FLESH- 1  deletes  all  enfleshmcnt  from  the  man-model,  and 
the  color  of  all  plot  elements  is 
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REGRESS  °  R67  USR 


O 


O 

ro 


co  cr 


CTO — 1  X 

co  o  cr 


a 

LD 


LiJ 


>  ID) 
•  03 


d  d 

cc  cr 


LD  CD 
>  CD 
CD  O 
ZD 
CD 


Ll 

DC 

CD 

1— 

□ 

CD 

CO 

□ 

CD 

CO 

CD 

□  a 

1 — 

LO 

LU 

1 1 

1  1 

LD 

1 - 1 

s - 1 

Q_ 

LU 

1 — 

D 

Cl 

1 

OD 

1 

CD 

LL 

CU 

LL 

_J 

_ I 

LD 

DJ 

CD 

CD 

CD 

CD 

O 

□ 

o 


Q) 

U 

2 

tr 

■r^ 

(u 


C 

? 

o 

x: 

10 


0) 

£ 

-p 

p 

0 

ip 

u 

0) 

p 

c 

m 

a 

-p 

o 

r- 1 

CP 


T3 

ro 

0) 

U 

3 

CP 

•rH 

IP 


* 


ooaoJOoaoosssoDQaosaaaoooiiB&oaooBOoaaooaooiBOBoiioBSOooBfval  iiiiotoiitMio  i •  •  • 


3.2 


PROGRAM  MESSAGES  INCLUDING  ERROR  CORRECTION 


The  program  CBMOFF  prints  both  information  and  action  re¬ 
lated  messages.  The  message  format  for  both  is  as  follows: 

CBM2nni  message  text 

where : 

nn  is  the  message  number, 

i  indicates  the  action  code  ( I=Inf ormational , 

A=Action  to  be  performed) ,  and 

message  text  is  the  text  of  the  message. 


CBM201I  PLOT  SET  plotn umber  WAS  NOT  PLOTTED  —  BY  REQUEST. 

Reason:  User  requested  that  plot  plotnumber  not  be 

plotted. 

System  Action:  Plot  plotnumber  is  not  plotted. 

User  Action:  None. 

CBM202A  INCORRECT  AMOUNT  OF  DATA  FOR  PLOT  plotnumber  —  PROGRAM 
ENDING. 

Reason:  There  were  too  much  or  too  little  data  on  the 

file  for  plot  plotnumber . 

System  Action:  No  plotting  occurs,  and  program  ends. 
User  Action:  Recreate  plot  file. 

CMB203I  SCALE  FACTOR  CHANGED  FROM  factorl  TO  factor2. 

Reason:  User  input  a  value  for  FACTR  (factor2)  in  the 

namelist  CNTRL. 

System  Action:  factor 2  is  used  to  scale  the  plot. 

User  Action:  None. 
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SECTION  4 


COMBIMAN  ANTHROPOMETRIC  DATA  BASE  MAINTENANCE 
PROGRAM  (CBMAM) 


As  the  COMBIMAN  has  become  more  sophisticated,  the  user  is 
often  asked  to  supply  more  anthropometric  data  to  generate  the 
man-model.  To  simplify  this  task  for  the  user  a  Data  Base  is 
constructed  to  store  key  data  items.  This  Data  Base  resides 
on  a  direct-access  disk,  and  contains  anthropometric  survey 
and  regression  data  relevant  to  generating  the  man-model. 

Information  on  the  Data  Base  is  organized  into  groups  of 
related  records  called  members.  Members  may  be  either  regression 
data,  or  anthropometric  survey  data.  Data  for  survey  members  are 
generally  subsets  of  existing  anthropometric  surveys  in  the 
AFAMRL  Anthropometric  Data  Bank.  To  add  a  new  anthropometric 
survey  to  the  Data  Base,  the  key  information  needed  includes  the 
mean  and  standard  deviation  for  each  anthropometric  variable  and 
a  set  of  correlation  coefficients  for  all  the  relevant  variables 
of  the  survey. 

4.1  PROCESSING  PERFORMED 

The  program  CBMAM  (COMBIMAN  Anthropometric  Data  Base  Main¬ 
tenance  Program)  allows  the  user  to  create  and  maintain  the  Anthro¬ 
pometric  Data  Base.  The  user  may  supply  the  input  data  on  80 
character  computer  card  or  in  card  image  format  on  magnetic  tape. 
The  program  CBMAM  reads  and  processes  the  data  according  to  the 
user's  selection  of  control  commands.  These  commands  allow  the 
user  to  add  members  to  the  Data  Base,  delete  members  from  the 
Data  Base,  print  or  punch  existing  members,  list  the  directory 
of  the  Data  Base,  or  compress  the  data  on  the  file  to  combined 
unused  space.  The  data  flow  of  the  program  is  shown  in  Figure  44. 


Figure  44 .  Data  Flow  for  Program  CBMAM. 
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The  Data  Base  is  made  up  of  two  types  of  related  data.  One 
type  consists  of  regression  data  which  is  used  by  the  interactive 
graphics  program  CBM04  when  predicting  anthropometric  surface 
dimensions  needed  to  generate  the  link  system  of  the  man-model . 

The  second  type  consists  of  survey  data  which  define  the  means, 
standard  deviations,  and  percentiles  for  each  variable  for  a 
particular  survey.  Each  group  of  data,  whether  dealina  with 
regression  or  survey  information,  is  called  an  anthropometric  mem¬ 
ber,  and  is  referenced  by  the  member's  name  and  type  classification. 

4.2  RESTRICTIONS  AND  LIMITATIONS 

The  Anthropometric  Data  Base  may  contain  a  maximum  of  20 
members  consisting  of  regression  and  survey  types.  The  number 
of  records  for  each  member  need  not  be  the  same  but  the  sum  of 
the  record  counts  for  all  the  members  cannot  exceed  1979.  In¬ 
formation  on  the  number  of  members  on  the  Data  Base  and  their 
size  may  be  obtained  by  using  the  "+PRT"  control  card.  This  is 
explained  in  greater  detail  in  Paragraph  4. 3.2.9. 

Additional  limitations  on  the  number  of  variables  and  re¬ 
lated  data  are  explained  in  Paragraph  4.3.2.  Members  to  be  added 
should  have  unique  member  names.  If  the  new  member  name  matches 
any  name  in  the  directory,  the  member  will  not  be  added. 

4.3  HOW  TO  USE  PROGRAM  CBMAM 

The  surveys  used  in  COMBIMAN  are  subsets  of  the  1967  Survey 
of  the  USAF  Flying  Personnel  (Churchill,  et  al,  1976)  and  the 
1970  Survey  of  U.S.  Army  Aviators  (Churchill,  et  al,  1971)  .  As 
new  surveys  become  available,  or  subsets  of  existing  surveys  in 
he  AFAMRL  Data  Bank  become  needed,  the  program  CBMAM  is  used  to 
add  these  new  members.  In  most  cases,  each  new  survey  type  mem¬ 
ber  has  a  corresponding  regression  type  member  which  contains 
multiple  and  single  regression  equation  coefficients  to  predict 
additional  anthropometric  variables  from  those  which  the  user 
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specifies.  In  a  few  cases,  one  regression  type  member  may  be  re¬ 
ferenced  by  several  survey  type  members.  These  are  special  cases, 
however,  and  this  practice  should  not  be  used  regularly  without 
first  consulting  with  personnel  in  the  Workload  and  Ergonomics 
Branch  of  the  Air  Force  Aerospace  Medical  Research  Lab.  Wright- 
Patterson  Air  Force  Base,  Ohio  to  verify  the  statistical  accuracy 
of  the  regression  data  of  the  anthropometric  survey  in  question. 

All  examples  illustrating  the  use  of  CBMAM  will  be  based  on 
the  1967  (JSAF  Flying  Personnel  survey  and  its  regression  type 
counterpart . 

4.3.1  Identifying  Input  Data 

The  nucleus  of  the  anthropometric  variables  con¬ 
sidered  for  input  as  part  of  any  anthropometric  member  should  be 
the  12  variables  required  to  generate  the  35  internal  link  lengths 
of  the  man-model  skeletal  system.  These  variables  and  their  16 
character  abbreviations,  where  applicable,  are  listed  in  Table  5. 
Few  users  of  COMBIMAN  will  have  specific  values  in  mind  to  input 
for  each  of  the  12  variables.  To  accommodate  this,  additional 
anthropometric  variables  can  be  selected  which  are  found  to  be 
good  predictors  of  either  body  segment  mass  or  body  segment  length, 
and  have  moderately  high  correlations  with  the  12  required  vari¬ 
ables.  The  variables  chosen  to  predict  mass  and  length  for  the 
1967  Survey  are  shown  in  the  appropriate  columns  of  Table  6. 

Those  variables  in  Table  6  which  are  both  predictors  and  required 
dimensions  are  marked  with  an  asterisk. 

Alternately,  the  user  may  select  one  mass  related 
and  one  length  related  variables  from  Table  6  and  supply  the 
values.  The  values  for  the  12  variables  in  Table  5  are  com¬ 
puted  using  the  regression  equations  from  the  Anthropometric  Data 
Base . 

Once  the  complete  set  of  variables  is  estab¬ 
lished,  it  is  necessary  to  obtain  means,  standard  deviations, 
percentiles,  and  correlation  coefficients  for  each  variable  of 
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TABLE  5 


LIST  OF  DEPENDENT  VARIABLES  NEEDED  TO  GENERATE 
COMBIMAN  LINK  SYSTEM 


16  Character  Abbreviation 
Name  _ (If  Applicable) _ 


1. 

Weight 

2. 

Sitting  Height 

3. 

Acromion  Height,  Sitting 

(ACROMION  HGT/SIT) 

4. 

Knee  Height,  Sitting 

(KNEE  HGT/SITTING) 

5. 

Buttock-Knee  Length 

( BUTTOCK- KNE  LGTH) 

6. 

Shoulder-Elbow  Length 

( SHOULDR-ELB  LGTH) 

7. 

Biacromial  Breadth 

(BIACROMIAL  BRDTH) 

8. 

Hip  Breadth 

9  . 

Chest  Depth 

10. 

Foot  Length 

11. 

Hand  Length 

12. 

Elbow-Wrist  Length 

(ELBOW-WRIST  LGTH) 

TABLE  6 

LIST  OF  DEPENDENT  VARIABLE  PREDICTORS 


Mass  Related 

Length  Related 

1. 

*Weight 

1. 

*Sitting  Height 

2. 

Bideltoid  Breadth 

2  . 

Eye  Height,  Sitting 

3. 

Hip  Breadth,  Sitting 

3. 

‘Knee  Height,  Sittinq 

4  . 

*Chest  Depth 

4  . 

*Buttock-Knee  Length 

5. 

Elbow-Grip  Length 

6. 

Thumb-Tip  Reach 

*Predictors  and  required  dependent  variables. 
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the  particular  survey  from  the  AFAMRL  Anthropometric  Data  Bank. 

The  set  of  variables  used  for  the  1967  Survey  is  shown  in  Table 
7.  A  sample  of  the  data  obtained  for  Weight  is  shown  in  Figure 
45. 

The  coefficients  used  in  the  regression  equations 
are  based  on  means,  standard  deviations  and  correlation  coeffi¬ 
cients  for  each  variable,  and  on  the  equations  which  were  de¬ 
veloped  in  WADD-TR-60-31 ,  pages  69-70  (Zeigen,  et  al,  1960). 

Tables  8  and  9  show  the  correlation  coefficients  matrices  used 
in  calculating  the  regression  coefficients.  The  means,  standard 
deviations,  and  correlation  coefficients  for  1967  USAF  survey 
are  available  in  AMRL-TR-77-2  (Churchill,  et  al,  1978). 

The  total  number  of  multiple  regression  equations 
(NR)  needed  for  a  particular  survey  is  calculated  usinq  the 
following  equation: 

NR  =  (NM  x  NL)  x  ND  (1) 

where  NM  is  the  number  of  variables  related  to  body  seqment  mass, 
NL  is  the  number  of  variables  related  to  body  segment  lenqth, 
and  ND  is  the  number  of  dependent  varibles.  For  1967  Survey, 
each  of  the  24  combinations  of  mass-length-related  dimensions 
has  its  own  set  of  12  multiple  regression  equations  to  compute 
the  surface  dimensions  required  to  qenerate  the  man-model.  In 
addition  to  multiple  regression  coefficients,  simple  reuression 
coefficients  and  associated  standard  error  of  estimates  are 
available  for  each  of  the  24  combinations.  The  standard  units 
of  measurement  for  all  variables  and  coefficients  used  in  COMB  I MAN 
are  pounds  and  inches,  but  there  are  provisions  to  chnnne  these 
metric  units. 
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TABLE  7 


LIST  OF  ANTHROPOMETRIC  DIMENSIONS 
AVAILABLE  IN  THE  ANTHROPOMETRIC  DATA  BASE 

1.  Weight 

2.  Sitting  Heiaht 

3.  Eye  Height,  Sitting 

4.  Acromion  Heiqht,  Sitting 

5.  Knee  Height,  Sittinq 

6.  Buttock-Knee  Length 

7.  Shoulder-Elbow  Length 

8.  Elbow-Grip  Length 

9.  Thumb-T.ip  Reach 

10.  Biacromial  Breadth 

11.  Bideltoid  Breadth 

12.  Hip  Breadth 

13.  Hip  Breadth,  Sitting 

14.  Chest  Depth 

15.  Foot  Length 

16.  Hand  Length 

17.  Elbow-Wrist  Length 
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TABLE  8 

MATRIX  OF  CORRELATION  COEFFICIENTS  BETWEEN 
MASS  AND  LENGTH  RELATED  VARIABLES  (CHURCHILL,  ET  AL ,  SEPTEMBER  1976) 


4.3.2 


Specifying  the  Processing  Desired 

The  Anthropometric  Data  Base  Maintenance  program, 
CBMAM,  allows  the  user  to  create  and  maintain  the  Anthropometric 
Data  Base.  The  Data  Base  contains  regression  data  which  are  used 
by  the  interactive  graphics  program  CBM04  to  predict  anthro¬ 
pometric  surface  dimensions  needed  to  generate  the  link  system  of 
the  man-model.  It  also  contains  survey  data  which  define  the 
means,  standard  deviations,  and  percentiles  for  every  defined 
variable  for  a  particular  anthropometric  survey.  Each  group  of 
data,  whether  dealing  with  regression  or  survey  information,  is 
called  an  anthropometric  member,  and  is  referenced  by  the  member's 
name  and  type  classification. 

The  program  CBMAM  allows  the  user  to  maintain  the 
Data  Base  by  the  addition,  deletion,  listing,  etc.,  of  the  member 
types  through  input  cards  as  shown  in  Figure  46. 

These  control  cards  may  be  placed  in  any  order  in 
the  input  stream  of  the  program,  with  one  exception.  If  the  Lata 
Base  is  to  be  initialized  for  the  first  time,  the  +INT  control 
card  must  be  the  first  card.  In  each  of  the  following  subsections, 
the  control  card  format  of  the  function  is  listed  first.  This  is 
followed  by  the  text  which  explains  each  keyword.  Additional  data 
formats,  if  any,  are  then  described  for  each  function.- 

4. 3. 2.1  add  ANTHROPOMETRIC  MEMBER  Function 

+ADD  membername  type  nvbl  ncmb  ndep  npct 
regrname  (followed  by  member  definition) 

The  ADD  ANTHROPOMETRIC  MEMBER  function, 
as  defined  by  the  +ADD  control  card  and  the  member  definition 
cards  which  follow,  adds  to  the  Anthropometric  Data  Base  specific 
data  under  the  name  membername .  The  membername  is  an  alphanumeric 
character  string,  no  longer  than  16  characters.  The  type  field 
distinguishes  between  the  two  types  of  members.  A  type  value  of 
"0"  signals  that  the  member  which  follows  contains  rourcssion  in¬ 
formation,  while  a  type  value  of  "1"  signifies  that  the  member  con¬ 
tains  survey  dimensional  data.  The  type  value,  as  well  as  all 
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other  integer  values  supplied  on  the  control  card,  must  be  riaht- 
justified  within  its  field.  The  nvbl  field  defines  the  total 
number  of  variables  described  in  member  membername .  The  maximum 
number  is  45.  The  nemb  field  indicates  the  maximum  number  of 
combinations  of  independent  mass  and  length  variables .  The  maxi¬ 
mum  number  is  50.  The  number  of  anthropometric  variables  needed 
to  determine  the  internal  link  lengths  is  supplied  in  field  ndep. 
The  maximum  number  is  30.  Fields,  npet  and  reqrname  are  used  only 
when  the  type  field  value  is  1.  Npct  contains  the  number  of  per¬ 
centile  values  which  will  be  supplied  for  every  one  of  the  nvbl 
variables.  The  maximum  value  for  npct  is  30.  The  regrname  field 
references  the  type  0  membername  which  contains  the  appropriate 
regression  information. 

4 . 3 . 2 . 2  TYPE  0  MEMBERS 

An  example  of  an  +ADD  control  card  for  a 
type  0  member  in  the  1967  Survey  is  outlined  in  Figure  47a.  The 
membername  is  R67  USAF,  and  contains  a  total  of  17  variables, 
with  24  combinations  of  independent  variables,  and  12  dependent 
variables.  An  example  of  an  +ADD  control  card  for  a  type  1 
member  is  outlined  in  Figure  47b.  The  number  of  percentiles  for 
each  variable  of  member  67  USAF  is  25,  and  the  referenced  re¬ 
gression  type  member  is  R67  USAF.  Note  that  the  values  for  nvbl , 
nemb,  and  ndep  are  identical  to  the  type  0  member  R67  USAF,  shown 
in  Figure  47a. 

Figure  48  shows  the  record  formats  used 
for  type  0  members  in  the  data  base.  The  format  in  Figure  48a 
defines  anthropometric  variables  used  in  this  regression  member. 
Columns  1-2  contain  a  sequence  number  for  the  variable,  right- 
justified  in  the  field.  Columns  4-19  contain  the  16-character 
name  of  the  anthropometric  variable.  Columns  21-22  contain  a  two- 
character  abbreviation  for  the  default  unit  of  measurement  of  the 
variable.  Approved  abbreviations  are  IN,  CM,  MM,  LB,  and  KG  per¬ 
taining  to  inches,  centimeters,  millimeters,  pounds,  and  kilograms, 
respectively.  A  "1"  punched  in  column  26,  30,  or  34,  indicates 
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Figure  47b.  Example  of  +ADD  Control  Card  for  Type  1  Member. 


a  mass  related  independent  variable,  a  length  related  independent 
variable  or  a  dependent  variable  necessary  to  generate  the  link 
lengths  respectively.  A  variable  can  either  be  independent  or 
dependent,  as  in  the  case  of  sitting  height,  but  cannot  pertain  to 
both  mass  and  length.  If  all  three  fields  are  blank,  the  data 
card  is  flagged  as  containing  an  error.  As  each  variable  definition 
card  is  read  in,  the  program  checks  the  use  of  the  variable  and 
records  its  status. 


The  first  outlined  area  of  Figure  49  is 
an  example  of  a  Variable  Definition  Card.  A  "1"  is  punched  in 
columns  30  and  34  to  indicate  that  the  Sitting  Height  is  both 
an  independent  variable  related  to  body  segment  length  and  a 
dependent  variable. 

Two  types  of  record  formats  are  used  for 
each  combination  of  mass  and  length  related  independent  variables 
as  shown  in  Figures  4tfb  and  4t)c.  In  Figure  4Rb,  the  variable 
numbers,  punched  in  columns  1-3  and  4-6  are  obtained  in  columns 
1-2  of  the  variable  definition  cards  (Figure  4Sa) .  Columns  11-40 
contain  simple  regression  information  necessary  to  predict  the 
length  related  variable  from  the  mass  related  variable.  This 
information  includes  the  slope  and  constant  in  the  regression 
formula : 


Y  =  bX  +  c  (2) 

where : 

b  is  the  slope  and 
c  is  the  intercept. 

It  also  contains  the  standard  error  of  estimate  associated  with 
the  equation.  Columns  41-70  contain  similar  data  to  predict  mass 
from  the  length  variable. 

The  regression  data  used  in  the  following 
examples  are  unpublished  data  provided  by  the  USAF.  This  report 
contains  the  slope,  intercept,  and  standard  error  in  metric  units 
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The  coefficients  are  multiplied  by  appropriate  factors  to  convert 
them  to  the  English  units  specified  on  the  Variable  Definition 
Card.  The  regression  equation  to  predict  sitting  height  in  inches 
from  weight  in  pounds  would  be: 


Estimated  Sitting  Height  =  0.02669  x  Actual  Weight  +  32.05275 
(Variable  #2)  Variable  #1) 


The  standard  error  would  be  1.11161. 


The  equation  to  predict  weight  in  pounds  from  sitting  height  in 
inches  is : 


Estimated  Weight  =  7.84538  x  Actual  Sitting  Height  -  114.20831 


The  standard  error  would  be  19.05910. 


(2) 


In  Figure  49  (2),  the  "1"  in  column  3  identifies  Weight  as  the 
mass  related  variable,  and  the  "2"  in  column  6  identifies  Sitting 
Height  as  the  length  related  variable.  The  regression  coefficients 
for  equations  (1)  and  (2)  are  punched  in  the  remainder  of  the  card. 

rlhe  second  record  format  is  shown  in  Figure 
48c  and  defines  the  multiple  regression  information  necessary  to 
predict  each  dependent  variable  from  the  particular  combination 
of  mass  and  length  related  variables.  Columns  1-3  define  the  in¬ 
dependent  mass  variable  number;  columns  4-6  define  the  independent 
variable  number;  and  columns  7-9  define  the  dependent  variable 
number.  Each  integer  value  must  be  right- justified .  Columns  11- 
20  define  the  slope  associated  with  the  mass  variable  value  (b^); 
columns  21-30  define  the  slope  for  the  length  variable  value  (b2); 
and  columns  31-40  define  the  constant  of  the  equation  (c) .  The 
equation  form  is: 


where : 


Y  =  b^  +  b2X2  +  c  (3) 


is  the  value  of  mass  related  variable; 
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Figure  49.  Example  of  Regression,  or  Type  0,  Member. 


X2  is  the  value  of  length  related  variable;  and 
Y  is  the  value  of  predicted  dependent  variable. 

The  data  for  this  card  are  derived  from 
the  correlation  matrices  shown  in  Tables  8  and  9,  and  from  the 
equations  in  Zeigen,  et  al,  (December  1960).  As  an  example,  the 
multiple  regression  equation  to  predict  Knee  Height/Sitting  from 
Weight  and  Sitting  Height  is  as  follows: 

Knee  Height/Sitting  =  0.0175512  x  Weight  (Variable  #1) 

+  0.2668000  x  Sitting  Height  (Variable  #2) 

+  9.12241 

The  third  outlined  area  of  Figure  49  shows  how  this  example  would 
be  punched.  A  "1"  in  column  3  identifies  Weight  as  the  mass 
variable;  a  "2"  in  column  6  identifies  Sitting  Height  as  the 
length  variable;  and  a  "5"  in  column  9  identifies  Knee  Height/ 
Sitting  as  the  dependent  variable.  The  regression  coefficients 
are  punched  in  the  remainder  of  the  card. 

If  the  number  of  multiple  regression 
coefficient  definition  data  cards  is  not  equal  to  (ncmb  x  ndep) 
the  member  is  not  added  to  the  Anthropometric  Data  Base. 

4.  3.2. 3  TYPE  1  MEMBERS 

For  type  1  members  on  the  Data  Base,  sample 
record  formats  are  shown  in  Figure  50a  and  50b.  The  format  in 
Figure  50a  defines  the  percentile  names  for  which  values  are 
supplied  in  succeeding  cards.  I'i<-uro  51(1)  shows  the  percent  i  lo 
names  for  the  1967  USAF  Survey.  The  25  percentile  values  avail¬ 
able  for  this  survey  include  the  lSt,  2no,  31(\  5fc*\  punched  in 
a  two-digit  integer  field,  right- j usti f ied  within  the  area.  The 
number  of  percentiles  supplied  must  equal  the  value  of  the  nprt 
field  of  the  +ADD  (type  1)  control  card,  or  an  error  message  is 
printed  and  the  member  is  not  added.  The  maximum  number  of  per¬ 
centiles  allowed  is  30. 
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Figure  50b  shows  the  format  used  in  assign¬ 
ing  dimensional  values  to  the  various  variables.  The  inteqer 
variable  number  is  in  columns  1-2,  while  columns  4-19  contain  the 
16-character  variable  name.  Columns  21-22  contain  the  two  char¬ 
acter  abbreviation  for  the  default  unit  of  measurement.  At  pre¬ 
sent  the  default  or  standard  unit  for  weight  is  pounds,  and  the 
standard  unit  for  all  other  measurements  is  inches.  For  each 
variable  number,  the  variable  name  and  unit  of  measurement  must 
correspond  exactly  with  the  same  fields  in  the  referenced  type  0  or 
regression  member.  Columns  23-32  contain  the  overall  mean  for  the 
named  variable,  in  the  default  unit  of  measurement.  Columns  33-42 
contain  the  standard  deviation.  Columns  43-72  and  1-70  of  as  many 
additional  cards  as  necessary  contain  the  values  for  each  of  the 
percentiles  named.  If  the  number  of  percentile  values  does  not 
correspond  to  the  value  of  npet ,  an  error  condition  occurs  and  the 
member  is  not  added  to  the  Data  Base.  The  period  in  the  fields 
in  Figure  50a  and  50b  indicate  the  standard  or  default  location  of 
the  decimal  point  in  the  real  numbers. 

The  dimension  data  needed  in  this  card 
were  also  obtained  from  the  Summary  Statistics  of  the  1967 
Survey  (Churchill  et  al,  1976)  .  A  sample  of  this  data  for 
Weight  is  shown  in  Figure  45.  The  mean  value  of  Weight,  173.60686 
lbs,  the  standard  deviation,  21.434704,  and  the  weight  associated 
with  the  first  six  percentiles  (1  ,2  ,3  ,5  ,10  ,  la  ) 

are  punched  on  the  first  card  shown  in  Figure  51(2)  .  The  weight 
values  for  the  20^  thru  the  85^  percentiles,  90^  thru  99  , 
are  punched  in  the  last  card.  It  is  essential  that  the  user 
enter  a  type  0  member  into  the  Data  Base  prior  to  add i no  the 
associated  type  1  member,  since  the  type  1  member  references  the 
type  0  member. 
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4. 3. 2. 4  CHECK  ANTHROPOMETRIC  MEMBER  Function 

+CHK  membername  type  nvbl^  ncmb  ndep  npct 
regr  name 

The  CHECK  ANTHROPOMFTRI C  MEMBER  function 
operates  in  the  same  fashion  as  the  ADD  ANTHROPOMETRIC  MEMBER 
function  does,  except  the  member  is  not  added.  The  member  is  only 
checked  for  errors  . 

4. 3. 2. 5  DELETE  ANTHROPOMETRIC  MEMBER  Function 
+DEL  membername  type 

The  DELETE  ANTHROPOMETRIC  MEMBER  function 
removes  the  specified  member  from  the  data  base,  but  does  not  make 
the  space  the  member  occupied  available  for  reuse.  The  +CMP  func¬ 
tion  must  be  used  to  accomplish  this. 

4. 3.2.6  COMPRESS  ANTHROPOMETRIC  DATA  BASE  Function 
+CMP 

The  COMPRESS  ANTHROPOMETRIC  DATA  BASE  func¬ 
tion  makes  space  available  for  storing  anthropometric  members  by 
compressing  used  space  together  and  therefore  maximizing  the  amount 
of  continuous  unused  space.  The  intermediate  blocks  of  unused 
space  are  created  by  the  DELETE  ANTHROPOMETRIC  MEMBER  function. 

The  greater  the  activity  of  the  Anthropometric  Data  Base  (i.e., 
+ADD's  and  +DEL's),  the  more  often  it  becomes  necessary  to  use 
this  +CMP  function.  If  the  message  "C BM310A  INSUFFICIENT  SPACE 
REMAINING  TO  ADD  MEMBER  membername"  appears  when  you  try  to  add  a 
member,  it  becomes  necessary  to  use  the  +CMP  function.  If  the 
+ADD  function  gives  the  CBM310A  message  immediately  following  the 
+CMP  function,  the  Data  Base  is  full  and  no  new  members  can  be 
added  until  an  existing  member  is  deleted,  or  more  space  is  added. 
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4.  3.2.7  MIX!  ANTiik'.  I'-'V!  Tkl  X  "iMi-M-  :  .  i .  t  ;  : 

+  DMP  membernume  typo 

+  DMI ' 

The  nr  mi  AMiiRi  ‘I- 'V.:  ti-.  :  o  mi  mi-.;  r  :  unet.it  ■:» 
pi  i  t  s  t. he  contents  ■  •  f  the  anthroj  ri--  r  er.Der  r  er.bt  rnume  o: 

typo  spec  i  f  i  >-J.  ,  or  ;  rints  the  eon*  1  ete  Ar.  t  lire  'per  ft  r  l  o  Data  Base 
it  no  rotdjoi  tia::  e  is  ai  wn  >  r.  t  he  cot  it  ml  card .  'I  .his  t  unction  is 
used  pr imar  i  ly  by  system  p  riniranriors  to  check  tin.-  nt  t  nt  s  t  ho 
:  ili.’. 

4.  3. 2. 8  FND  i  kOOKA.M  Punotion 

+i;nd 

The  I  ND  PROGRAM  function  control  card 
terminates  execution  of  the  program  CBMAM  and  returns  control  to 
the  operating  system. 

4. 3.2.9  I  N  I  T  I  A  1, 1  Z  F  ANTlIROpOMl  TRIO  DATA  HAS1 

Function 

+  INT 

The  INITIAL  I ZF  ANTHPOrOMFTRIC  DATA  FAS! 

function  will  reset  the  Data  Base  to  its  original  unused  state. 

Any  members  that  were  on  the  Data  Base  before  the  function  was 
invoked  will  be  purged,  and  all  the  space  will  be  available  f.  i 
new  members.  The  primary  purpose  of  this  function  is  to  establish 
a  Data  Base. 

4.3.2.10  PUNCH  ANTHROPOMFTRIC  MFMBI'R  Function 

+PCH  membername  type 

The  PUNCH  ANTHROPOMFTRIC  Ml  UB1  R  function 
will  punch  a  copy  of  the  specified  member  in  the  same  format  the 
ADD  ANTHROPOMFTRIC  MF.MBF.R  function  requires  for  the  specified 
type.  The  member  is  punched  onto  computer  cards.  Specifying  a 
member  name  that  does  not  exist  causes  a  printout  of  the  member 
names  that  are  on  the  Data  Base.  This  function  does  not  remove 
the  member  from  the  Data  Base-. 


198 


4.3.2.11 


PRINT  ANTHROPOMETRIC  MEMBER  function 


+PRT  member name  type 
+  PRT 

The  PRINT  ANTHROPOMETRIC  MEMBER  function 
will  print  the  contents  of  the  specified  member,  membername,  of 
type,  type ,  in  a  format  similar  to  that  used  in  the  ADD  ANTHROPO¬ 
METRIC  MEMBER  function.  Specifying  no  name,  or  a  name  that  is  not 
in  the  Data  Base  causes  a  printout  of  the  member  names  in  the  Data 
Base,  the  number  of  records  the  member  occupy  in  the  Data  Base,  the 
type,  and  any  additional  data  as  supplied  on  the  +ADD  control  card 
when  the  members  were  added  to  the  Data  Base. 

4.3.3  Submitting  a  Processing  Request 

In  submitting  a  processing  request  for  the  program 
CBMAM,  the  user  must  use  a  predetermined  set  of  Job  Control  Lancuace 
Cards  (JCL)  which  calls  the  program  CBMAM  and  defines  the  files 
used  (such  as  the  Data  Base  itself) .  Located  within  this  deck  of 
JCL  cards  are  the  program  function  control  cards  and  any  related 
member  definition  cards.  The  set  of  JCL  used  at  HESS  facility 
is  shown  in  Figure  52.  Use  of  the  card  which  benins  //FT02F001  as 
shown  in  Figure  52  assumes  that  the  space  on  disk  for  the  Data  Base 
has  already  been  allocated.  If  for  some  reason  this  condition  is 
not  met,  the  //FT02F001  DD  card  in  Fioure  52  should  be  replaced 
by  the  card  sequence  shown  in  Figure  53.  The  JCL  deck  should  be 
run  with  this  replacement  series  only  once  -  enough  to  allocate 
the  space  for  the  file  on  disk,  and  to  catalogue  the  file  in  the 
system  library.  Thereafter  the  simplified  "//ET02F001  DD"  card 
shown  in  Figure  52  should  be  used. 

If  the  file  lias  iust  been  created,  or  i  ‘  the  user 
wants  to  reinitialize  the  file,  the  +  1  NT  control  function  should 
be  used  before  any  other  control  card  function. 

The  last  control  card  read  into  the  prooran  should 
be  the  +END  control  card. 
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4.3.4 


The  program  CBMAM  generates  output  to  the  card 
punch,  to  the  disk  file,  or  to  the  printer  depending  on  the  con¬ 
trol  card  function  specified.  The  formats  for  the  printed  out¬ 
put  will  be  discussed  in  this  section.  Punched  records  use  the 
same  format  as  the  input  data  records  discussed  in  Paragraph  4.3.2. 


Five  basic  types  of  formats  are  used  by  CBMAM  when 

writinc?  data  on  the  printer.  Each  of  these  format  types,  their 
use,  and  an  example  of  each  will  be  presented  in  the  following 
paragraphs.  Each  of  the  types  begin  with  the  same  heading,  list¬ 
ing  the  proarum  name,  CBMAM,  the  date  and  time  of  the  program 
execution,  and  a  page  number. 

The  first  type  of  output  is  generated  by  the  INI¬ 
TIALIZE,  PUNCH,  COMPRESS,  DELETE,  and  END  functions.  The  output 

informs  the  user  of  the  start  and  end  of  processing  associated 
with  the  function  specified.  For  the  COMPRFSS  function,  addi¬ 
tional  messages  are  supplied  indicating  that  a  particular  member 
was  or  was  not  moved  in  the  process  of  compressing  unused  records. 
An  example  of  this  format  for  the  COMPRESS  function  is  shown  in 
Figure  54- 

The  second  type  of  output  is  generated  by  the  PRINT 
or  PUNCH  functions  when  the  +PRT  or  +PCH  control  cards  are  sup¬ 
plied  with  a  blank  membername  field.  This  causes  a  listing  of  the 
index  of  the  Data  Base.  The  location  and  type  of  each  member  is 
contained  on  the  index  as  one  record.  This  information  is  print¬ 
ed  in  the  following  format: 

nn.)  membername ,  EXTENT  =  (nl,  n2 ) ,  TYPE  =  tt, 

nv  VARIABLES  ,  nc  COMB  OF  INDEP ,  nd  DEPENDENT, 
np  PERCENTILES,  r- member name  REFERENCED  SURVEY. 

nn  is  the  record  number  of  this  identification  record 
within  the  directory. 

nl  is  the  location  o'  the  first  rev' -yA  r>:  iun  which 
aefmes  this  ircrbiv  . 
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whe re : 
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n2  is  the  location  of  the  last  record  of  data  which 
defines  this  member. 

tt  is  the  type  code  (0  or  1)  . 

nv  is  the  total  number  of  anthropometric  variables 
defined . 

nc  is  the  number  of  combinations  of  independent  vari¬ 
ables  . 

nd  is  the  number  of  dependent  variables. 

r.p  is  the  number  of  percentiles  (np  =  0  if  tt  =  0)  . 

r-membername  is  the  name  of  the  referenced  regression 
member  (r-membername  is  blank  if  tt  =  0) . 

This  information  was  originally  supplied  to  the 
Data  Base  on  the  +ADD  control  card.  An  example  of  the  usage  of 
the  PRINT  function  is  shown  in  Figure  55. 

The  third  type  of  output  is  generated  by  the  DUMP 
function.  This  function  is  used  primarily  by  systems  programmers 
to  locate  causes  of  I/O  (Input/Output)  errors  on  the  Data  Base. 
For  the  member  specified  on  the  +DMP  Control  Card,  a  message 
giving  directory  or  index  information  is  printed,  using  the 
output  format  previously  described  for  the  +PRT  control  card. 

Each  record  associated  with  the  member  is  then  printed  in  the 
following  format: 

RECORD  nnn  +  =  +  (record  in  EBCDIC)  +  =  + 

+  =  +  (record  in  hexadecimal)  +  =  + 

+  =  +  (remainder  of  record  in  hexadecimal)  +  =  + 

where  nnn  is  the  location  of  the  record  in  the  Data  Base. 

The  record  in  EBCDIC  is  printed  using  a  25A4  format.  The  record 
in  hexadecimal  is  printed  using  a  10Z8  format.  An  example  of  the 
DUMP  function  is  shown  in  Figure  56. 

The  fourth  output  format  is  used  by  the  CHECK,  ADD, 
and  PRINT  functions  when  a  type  0,  or  regression  member  is  speci¬ 
fied.  After  reading  the  control  card  and  checking  it  for  errors, 
the  information  contained  on  the  control  card  is  reformatted  and 
written  out  to  the  printer. 
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Following  the  control  card  information,  each  Vari¬ 
able  Definition  Card  is  printed.  The  format  used  for  printing  the 
Variable  Definition  Card  is  as  follows: 

nn. )  variablename ,  INDEP  VBLS  (MASS  =  ns,  LENGTH  =  ns) , 

DEP  VBL  =  ns,  UNIT  OF  MEASUREMENT  =  uu 

where 

nn  is  the  variable  number 

variablename  is  the  16  character  name  of  the  variable 
ns  0  means  No;  1  means  Yes 

uu  is  the  unit  of  measurement  assigned  to  the  vari¬ 
able:  either  IN,  CM,  MM,  LB,  or  KG. 

After  the  variable  definition  data,  the  regression 
data  for  each  combination  of  independent  variables  are  printed. 

The  format  is  shown  in  Figure  57 .  The  terms  are  defined  as 
follows : 

is  the  variable  number  for  the  mass- 
related  variable 

is  the  variable  name  for  the  mass- 
related  variable 

is  the  variable  number  for  the  length- 
related  variable 

is  the  variable  name  for  the  length- 
related  variable 

is  the  slope  used  to  predict  (1) 
length  variable  from  mass  variable, 
and  (2)  mass  variable  from  length 
variable 

is  the  constant  used  to  predict  (1) 
length  variable  from  mass  variable, 
and  (2)  mass  variable  from  length 
variable 

is  the  standard  error  of  the  estimate 
of  the  equations 

are  the  variable  numbers  for  the  de¬ 
pendent  variables 

are  the  variable  names  for  the  de¬ 
pendent  variables 
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bb.bbbbb^  ^  is  the  slope  for  the  mass  variable 

)  when  predictinq  dependent  variable  , 

bb .  bbbbb^^  J  where  i  =  1,  ndep  1 

P  N 

bb.bbbbbi  -  is  the  slope  for  the  lenqth  variable 

when  predictinq  dependent  'variable., 

bb  .bbbbb^^c^  J  where  i  -  1,  ndep  1 

cc.ecccc^  j  is  the  constant  for  the  multiple  ro- 

_ _  )  qression  equation  to  predict  dependent 

L  ndep  J  variable^,  where  i  -=  1  ,  ndep. 

An  example  of  the  output  in  the  fourth  format  for 
the  +ADD  control  card  is  shown  in  Figure  58a  and  5<S'b. 

The  fifth  output  format  is  also  used  by  the  bid  O', 
ADC  and  PRINT  functions,  but  only  when  the  type  code  is  1,  signi¬ 
fying  a  survey  member.  After  reading  the  control  card  and  chock¬ 
ing  it  for  errors,  the  information  on  the  card  relevant  to  the 
number  of  records  written  to  the  Data  Base  is  reformatted  and 
printed  out. 

Following  the  control  card  information,  the  per¬ 
centile  names  (such  as  1,  2,  3,  50,  95,  etc.)  for  the  member  are 
printed  as  part  of  a  subheading.  A  maximum  of  10  percentile 
names  are  printed  on  one  line.  The  survey  data  arc  then  pi  ii.w  ; 
in  the  following  format: 

nn  .  )  variablename  uu  mmm.mm  ss  .  sss  ppp .  pp^  ...  PPP -_PPi  q 

PPIIiTPi  ]  •  •  •  PPPiPP2n 
PPP rPP21---  PiP-PJ’npcp 

where 

nn  is  the  variable  number 

variablename  is  the  name  of  the  anthropometric  va  r  j  - 
able 

uu  is  the  specified  unit  of  measurement  t ' ' r 

the  variable 

mmm.mm  is  the  mean  value  for  the  variable 

ss.sss  is  the  standard  deviation  for  the  vari¬ 

able 
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A  Sample  Output  of  the  +ADD  Function  for  Type  1  Member 
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A  Sair.plc  Output  of  the  +ADD  Function  for  Type  1  Member. 


PPP-PPI 


ppp.pp 


npct 


are  the  percentile  values  associated  with 
the  percentile  names  for  the  anthropometric 
variables 


An  example  of  this  fifth  format  is  shown  in  Figure  59a-b. 


4.4  PROGRAM  MESSAGES  INCLUDING  ERROR  CORRECTION 

The  program  CBMAM  prints  out  both  information  and  action  re¬ 
lated  messages.  The  message  format  is  as  follows: 


CBM3nni 


messagetext 


where : 


nn  is  the  message  number 

i  identifies  the  action  code  ( I-informational , 

A  =  action  to  be  performed) ,  and 

messagetext  is  the  text  of  the  message. 


Unless  otherwise  noted,  all  messages  are  issued  by  the  routine 
CBMAM. 

CBM300I  Control  card  image  (e.g.  +ADD ,  +PRT ,  etc.) 

Reason:  The  user  submitted  a  control  card. 

System  Action:  None. 

User  Action:  None. 

CBM301A  Operation  -  UNKNOWN  OPERATION. 

Reason:  The  operation  on  the  control  card  (shown  in  the 

previous  CBM300I  Message)  is  unknown. 

System  Action:  The  control  card  is  ignored. 

User  Action:  Correct  card,  using  a  valid  operation, 
and  resubmit. 


CBM302I  INITIALIZED. 

Reason:  The  user  requested  that  the  Anthropometric  data 

base  be  initialized  using  the  Initialized  Anthro¬ 
pometric  Data  Base  Function  (+INT). 

System  Action:  The  data  base  is  initialized. 

User  Action:  None. 

CBM303A  NO  NAME  GIVEN;  operation  IGNORED. 

Reason:  The  operation  specified  on  the  control  card  re¬ 

quires  a  membername;  but  no  name  was  supplied. 

System  Action:  The  control  card  and  subsequent  data, 
if  any,  are  ignored. 

User  Action:  Correct  the  card,  adding  the  appropriate 
additional  information  as  required  in  the  de¬ 
finition  of  the  specific  operation,  and  resubmit. 
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Sample  Output  of  the  +ADD  Function  for  Type  0  Mombci 


CBM304A  TYPE  SPECIFICATION  INVALID  FOR  MEMBER  member name . 

Reason:  An  invalid  type  code,  that  is,  a  type  code 

other  than  0  or  1,  was  given  for  the  specified 
member . 

System  Action:  Control  card,  and  any  subsequent  data, 
are  ignored. 

User  Action:  Correct  code  and  resubmit. 

CBM305A  NUMBER  OF  ANTHROPOMETRIC  DIMENSIONS  INVALID  FOR  MEMBER 

membername . 

Reason:  The  number  of  anthropometric  dimensions  speci¬ 

fied  for  the  given  member  on  either  the  +ADD 
or  +CHK  control  card  was  either  less  than  one 
or  greater  than  45. 

System  Action:  Control  card  and  any  subsequent  data  are 
ignored . 

User  Action:  Correct  value  and  resubmit. 

CBM306A  NUMBER  OF  COMBINATIONS  OF  INDEPENDENT  VARIABLES  INVALID 

FOR  MEMBER  membername . 

Reason:  The  number  of  combinations  of  independent  vari¬ 

ables  (the  product  of  the  number  of  mass  re¬ 
lated  variables  and  the  number  of  length  re¬ 
lated  variables)  for  the  +ADD  or  +CHK  control 
card  is  less  than  one  or  greater  than  50,  for 
the  member  specified. 

Sysiem  Action:  The  control  card  and  any  subsequent 
data  are  ignored. 

User  Action:  Correct  the  card  and  resubmit. 

CBM307A  NUMBER  OF  DEPENDENT  VARIABLES  INVALID  FOR  MEMBER  member- 

name  . 

Reason:  The  number  of  dependent  variables  specified  on 

the  +ADD  or  +CHK  control  card  was  less  than  one 
or  greater  than  30  for  the  indicated  nember. 

System  Action:  The  control  card  and  any  subsequent 
data  are  ignored. 

User  Action:  Correct  the  card  and  resubmit. 

CBM308A  NUMBER  OF  PERCENTILES  INVALID  FOR  MEMBER  membername . 

Reason:  The  number  of  percentiles  specified  on  the  +ADD 

or  +CHK  control  card  was  less  than  one  or  creat- 
er  than  30  for  the  indicated  member. 

System  Action:  The  control  card  and  subsequent  data  are 
ignored . 

User  Action:  Correct  the  number  and  resubmit. 


1  7  3 


CBM309A 


C3M310A 


CBM311A 


CBM312A 


CBM313I 


CBM314I 


ILLEGAL  CONTROL  CARD  FOR  MEMBER  membername  DUE  TO  nn 

ERRORS. 

Reason:  Control  card  format  invalid.  The  system  found 

nn  errors . 

System  Action:  Control  card  and  subsequent  data  cards  are 
ignored . 

User  Action:  Correct  the  card  and  resubmit. 

INSUFFICIENT  SPACE  REMAINING  TO  ADD  MEMBER  membername . 

Reason:  The  Data  Base  does  not  have  sufficient  con¬ 

tinuous  space  to  add  the  specified  member. 

System  Action:  The  member  is  not  added  to  the  data  base. 

User  Action:  Run  the  program  CBMAM  with  the  +CMP  control 
card,  followed  by  the  request  to  add  the  speci¬ 
fied  member.  If  the  CBM310A  message  reappears, 
members  will  have  to  be  deleted  (using  the  +DEL 
function)  before  adding  new  member. 

DIRECTORY  IS  FULL,  CANNOT  ADD  membername. 

Reason:  The  Data  Base  directory ,  which  contains  the 

location  of  each  member  within  the  file,  can 
hold  a  maximum  of  20  entries.  The  member  speci¬ 
fied  would  be  21,  and  cannot  be  added. 

System  Action:  The  member  is  not  added  to  the  Data  Base. 

User  Action:  A  member  will  have  to  be  deleted  before 
adding  a  new  member. 

MEMBER  membername  IS  NOT  FOUND  IN  THE  DIRECTORY. 

Reason:  The  type  0  member  membername  which,  was  referenced 

by  the  type  1  member^Ts^ nothin  the  directory. 

System  Action:  The  control  card  and  data  are  ignored . 

User  Action:  Check  that  the  type  0  member  was  specified. 

MEMBER,  membername  IS  TYPE  tt  AND  CONTAINS  nn  ANTHROPO¬ 
METRIC  VARIABLE  NAMES. 

Reason:  The  +ADD  or  +CHK  control  card  has  been  read  in 

for  the  specified  member,  and  the  type  field 
and  the  number  of  variables  have  been  accepted. 

System  Action:  None. 

User  Action:  None. 

MEMBER  ALSO  CONTAINS  nn  ADDITIONAL  RECORDS,  EACH  CONTAIN¬ 
ING  THE  REGRESSION  COEFFICIENTS  FOR  mm  DEPENDENT  '  aRIABLFS 

Reason:  Message  is  printed  for  +ADD  or  +CHK  control  card. 

for  type  0  members.  It  provides  information  on 
the  number  of  additional  records  associated  with 
the  previously  specified  membei . 

System  Action:  None. 

User  Action:  None. 
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CBM315A 


CBM316A 


CBM317A 


CBM313A 


CBM319A 


VARIABLE  variablenamel  HAS  THE  SAME  NUMBER  AS  VARIABLE 

variablenaine2  . 

Reason:  Each  variable  entered  as  part  of  a  type  0  or 

type  1  member  must  have  a  unique  number. 

System  Action:  Record  which  defines  variablenamel  is 

flagged  as  containing  an  error.  Member  may  not 
be  added . 

User  Action:  Correct  number  and  reenter  member. 

variable  name  USED  IN  VARIABLES  nl  AND  n_2. 

Reason:  Each  variable  number  must  have  a  unique  vari¬ 

able  name. 

System  Action:  Record  which  contains  variable  number  n2 
is  flagged  as  containing  an  error.  Member  may 
not  be  added. 

User  Action:  Correct  record  and  reenter  member. 

variable  name  IS  NEITHER  DEPENDENT  OR  INDEPENDENT. 

Reason:  An  anthropometric  variable  must  be  defined  as 

either  dependent,  that  is  one  necessary  for  the 
creation  of  the  link  system  of  the  model,  or 
independent,  that  is  a  variable  highly  corre¬ 
lated  to  body  segment  mass  or  body  segment 
length.  This  variable  has  not  been  flagged  as 
either. 

System  Action:  The  record  is  flagged  as  containing  an 
error,  and  the  member  may  not  be  added  to  the 
data  base. 

User  Action:  Punch  a  "1"  in  either  column  16,  30,  or 
34,  depending  on  the  type  of  variable  and  re¬ 
submit  . 

variable  name  IS  INDEPENDENT  VARIABLE  FOR  BOTH  MASS  AND 

LENGTH . 

Reason:  An  anthropometric  variable  may  be  ar  >. ndepen- 

dent  variable  correlated  to  either  mass  or 
length,  but  not  both. 

System  Action:  The  record  is  flagged  as  containing  an 
error,  and  the  member  may  not  be  added  to  the 
Data  Base. 

User  Action:  Delete  the  entry  "1"  from  either  column 
26  or  30  and  resubmit. 

MEMBER  membername  CONTAINS  TOO  MANY  INDEPENDENT  VARIABLES. 

Reason:  The  number  of  combinations  of  independent  vari¬ 

ables  (number  of  mass  variables  x  number  of 
length  variables)  encountered  must  be  equal  to 
the  number  of  combinations  specified  on  the 
+ADD  or  +CHK  control  card. 

System  Action:  Member  is  not  added  to  Data  Base. 

User  Action:  Verify  the  totals,  make  the  appropriate 
corrections,  and  resubmit. 
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CBM320A 


CBM321A 


CBM322A 


CBM323A 


CBM324A 


MEMBER  membername  CONTAINS  TOO  MANY  DEPENDENT  VARIABLES . 

Reason:  The  number  of  dependent  variables  encountered 

must  be  equal  to  the  number  of  dependent  vari¬ 
ables  specified  on  the  +ADD  or  +CI1K  control 
card . 

System  Action:  Member  is  not  added  to  the  Data  Base. 

User  Action:  Verify  the  total,  make  appropriate  correc¬ 
tions,  and  resubmit. 

UNIT  OF  MEASUREMENT,  uu  FOR  VARIABLE  variable  name  IS 

NOT  PERMISSIBLE. 

Reason:  Valid  units  of  measurement  are  IN,  CM,  MM,  LB, 

and  KG. 

System  Action:  The  record  is  flagged  and  the  member  is 
not  added  to  the  Data  Base. 

User  Action:  Supply  a  valid  unit  of  measurement,  and 
resubmit . 

DATA  CARD  IMAGE  multiple  regression  coefficient,  card 

image  OUT  OF  SEQUENCE 

Reason:  For  each  combination  of  independent  variables, 

a  total  of  NDEP  +  1  records  must  be  supplied, 
each  beginning  with  the  same  two  variable 
numbers  specifying  the  mass  and  length  variable. 

System  Action:  The  record  is  flagged  and  the  member  is 
not  added  to  the  Data  Base. 

User  Action:  Correct  the  error  and  resubmit. 

VARIABLE  variable  name  IS  NOT  AN  INDEPENDENT  VARIABLE 

PERTAINING  TO  MASS. 

Reason:  The  variable  number  supplied  in  column  1-3  of 

the  regression  data  cards  should  correspond  to 
a  variable  name  defined  as  a  mass  related  in¬ 
dependent  variable  on  one  of  the  anthropometric 
variable  definition  cards.  (See  Figure  40) 

System  Action:  The  record  is  flagged  and  the  member  is 
not  added  to  the  Data  Base. 

User  Action:  Correct  the  error  and  resubmit. 

VARIABLE  variable  name  IS  NOT  AN  INDEPENDENT  VARIABLE 

PERTAINING  TO  LENGTH. 

Reason:  The  variable  number  supplied  in  column  4-6  of 

the  regression  definition  data  cards  should 
correspond  to  a  variable  name  defined  as  a 
length  related  independent  variable  on  one  of 
the  anthropometric  variable  definition  cards. 

(See  Figure  40) 

System  Action:  The  record  is  flagged  and  the  member  is 
not  added  to  the  Data  Base. 

User  Action:  Correct  the  error  and  resubmit. 
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CBM326A 


CBM327A 


CBM328A 


CBM329I 


VARIABLE  variable  name  IS  NOT  A  DEPENDENT  VARIABLE. 

Reason:  The  variable  number  supplied  in  columns  7-9  of 

the  multiple  regression  data  definition  cards 
should  correspond  to  a  variable  name  defined 
as  a  dependent  variable  on  one  of  the  anthro¬ 
pometric  variable  definition  cards.  (See  Figure 
40) 

System  Action:  The  record  is  flagged  and  the  member  is 
not  added  to  the  Data  Base. 

User  Action:  Correct  the  error  and  resubmit. 

VARIABLE  nn  OUT  OF  SEQUENCE. 

Reason:  For  a  type  1  member  definition,  the  survey  de¬ 

finition  cards  must  contain  the  variable  numbers 
in  ascending  order. 

System  Action:  The  record  is  flagged  and  the  member  is 
not  added  to  the  data  base. 

User  Action:  Make  necessary  corrections  and  resubmit. 

variable  name  IN  MEMBER  survey  roembername  DOES  NOT 

CORRESPOND  TO  VARIABLE  nn  IN  regression  membername. 

Reason:  The  variable  names  and  numbers  in  the  type  1 

member  survey  membername  should  correspond  ex¬ 
actly  to  the  names  and  numbers  in  the  referenced 
type  0  member  regression  membername. 

System  Action:  The  record  in  the  type  1  member  defini¬ 
tion  is  flagged  and  the  member  is  not  added  to 
the  data  base. 

User  Action:  Verify  the  survey  definition  variable 
number  and  name  against  the  regression,  or 
type  0  member,  rake  necessary  corrections,  and 
resubmit . 

ANTHROPOMETRIC  DIMENSION  LT  OR  EQ  TO  ZERO. 

Reason:  Dimensions  supplied  in  the  survey  member  de¬ 

finition  cards  must  be  positive  real  numbers. 

System  Action:  The  record  is  flagged  and  the  member 
is  not  added. 

User  Action:  Correct  and  resubmit. 

MEMBER  regression  membername,  WITH  nn  ANTHROPOMETRIC 

VARIABLES  AND  nn,  X  nn  SETS  OF  REGRESSION  EQUATIONS, 

HAS  BEEN  ADDED. 

Reason:  The  type  0  member  is  added  to  the  Data  Base. 

System  Action:  The  member  is  added  to  the  Data  Base. 

User  Action:  None. 
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CBM330I 


MEMBER  survey  membername ,  WITH  nn  ANTHROPOMETRIC  VARI¬ 
ABLES  AND  nnj  PERCENTILES,  AND  REFERENCING  SURVEY 
regression  membername  HAS  BEEN  ADDED. 

Reason:  The  type  1  member  is  added  to  the  Data  Base. 
System  Action:  The  member  is  added  to  the  Data  Base. 

User  Action:  None. 

CBM331A  membername  HAS  NOT  BEEN  ADDED  DUE  TO  nnn  ERRORS. 

Reason:  After  checking  the  member  definition,  nnn  syntax 

errors  were  found. 

System  Action:  The  member  is  not  added  to  the  Data  Base. 
User  Action:  Correct  the  errors,  and  resubmit. 

CBM332A  MEMBER  membername  CHECKED  -  nnnnn  ERRORS. 

Reason:  After  checking  the  member  definition,  nnnnn 

syntax  errors  were  found. 

System  Action:  None. 

User  Action:  Correct  the  errors  and  resubmit. 

CBM333I  MEMBER  membername  DELETED. 

Reason:  User  requested  +DEL  function  caused  a  member 

to  be  deleted  from  the  Data  Base. 

System  Action:  Member  deleted  from  Data  Base. 

User  Action:  None. 

CBM334I  membername  NOW  IN  PLACE. 

Reason:  User  requested  +CMP  function  caused  member  to 

be  moved  within  Data  Base,  combining  unused 
space . 

System  Action:  Directory  index  in  data  base  updated. 

User  Action:  None. 

CBM335I  membername  WAS  IN  PLACE. 

Reason:  User  requested  +CMP  function  found  that  member 

membername  need  not  be  moved. 

System  Action:  Compression  continues. 

User  Action:  None. 

CBM336I  COMPRESS  FINISHED. 

Reason:  Successful  completion  of  +CMP  function. 

System  Action:  None. 

User  Action:  None. 

CBM337I  membername  PUNCHED. 

Reason:  User  initiated  +PCH  function  for  member  member- 

name  successfully  completed. 

System  Action:  Punching  is  completed. 

User  Action:  None. 
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CBM340A 


CBM341A 


CBM342A 


CBM343A 


CBM399I 


END-OF-DATA. 

Reason:  End  of  file  found  before  End  Program  Control 

Card  { +END )  was  found. 

System  Action:  End  of  job. 

User  Action:  Check  that  all  control  cards  were  pro¬ 
cessed  . 

MEMBER  membername  ALREADY  EXISTS. 

Reason:  The  user  has  tried  to  add  an  anthropometric 

member  definition  under  a  name  that  already 
exists  in  the  Data  Base. 

System  Action:  The  control  card  is  ignored. 

User  Action:  Use  a  new  name  and  resubmit. 

DATABASE  IS  NOT  AN  ANTHROPOMETRIC  DATABASE. 

Reason:  First  record  of  file  does  not  contain  "ANTH" 

identification  field. 

System  Action:  Terminates  the  program. 

User  Action:  Contact  systems  programmer. 

I/O  ERROR  ON  RECORD  nnnnn  (INDEX). 

Reason:  An  I/O  error  has  occurred  in  the  directory  of 

the  Anthropometric  Data  Base. 

System  Action:  Terminates  the  program. 

User  Action:  Contact  systems  programmer. 

I/O  ERROR  ON  RECORD  nnnnn  (DATA) . 

Reason:  An  I/O  error  has  occurred  in  a  member  defini¬ 

tion  on  the  Anthropometric  Data  Base. 

System  Action:  Terminates  the  program. 

User  Action:  Contact  systems  programmer. 

PROGRAM  END. 

Reason:  The  +END  Control  Card  was  encountered,  or  the 

end  of  input  cards  was  encountered,  or  there 
was  an  I/O  error. 

System  Action:  Terminates  the  program. 

User  Action:  Check  that  all  control  cards  were  accepted, 
and  processed  correctly. 


SECTION  5 

CREW  STATION  DATA  BASE  MAINTENANCE  PROGRAM  (CBMCM) 

The  COMBIMAN  is  a  very  effective  tool  to  evaluate  crew 
stations.  These  crew  stations  may  already  be  in  use,  or  may 
exist  only  as  an  engineer's  drawing.  The  best  way  to  make  these 
crew  stations  available  to  the  man-model  in  the  interactive 
graphics  program  CBMCM  is  to  store  the  three  dimensional  coordi¬ 
nates  of  the  panels  and  controls  of  the  crew  station  on  a  data 
base  accessed  by  CBM04.  The  program  CBMCM  is  developed  to  assist 
the  user  to  create  and  to  maintain  the  Crew  Station  Data  Base. 

The  data  flow  for  the  program  CBMCM  is  shown  in  Figure  GO. 

The  Crew  Station  Data  Base  contains  definitions  which  geo¬ 
metrically  describe  crew  stations.  Typical  crew  stations  are 
aircraft  cockpits,  the  driver's  area  of  an  automobile,  etc.  To 
define  a  crew  station,  the  user  must  supply  the  definition  of 
panels  and  controls  found  on  and  about  the  defined  panels.  Each 
crew  station  in  the  Data  Base  is  called  a  "member",  and  is  re¬ 
ferenced  by  its  membername. 

5.1  PROCESSING  PERFORMED 

The  program  allows  the  user  to  create  and  maintain  the 
Crew  Station  Data  Base.  Input  supplied  by  the  user,  on  80  char¬ 
acter  computer  cards  or  in  card  image  format  (80  character  records) 
on  magnetic  tape,  is  read  into  the  program  CBMCM  and  processed 
according  to  the  user's  selection  of  control  card  commands. 

These  commands  allow  the  user  to  add  or  delete  members,  print  or 
punch  existing  members,  or  list  the  contents  of  the  Data  Base. 

It  can  also  be  used  to  compress  the  members  within  the  Data  Base. 

The  control  cards  for  CBMCM  may  be  input  in  any  order  with 
one  exception.  If  the  Data  Base  is  being  created  for  the  first 
time,  or  if  it  is  to  be  reinitialized,  the  $INT  (Initialize)  con¬ 
trol  card  must  precede  all  other  control  cards  and  member  de¬ 
finitions  . 
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Figure  60. 


Data  Flow  for  Program  CBMCM 


5.2 


RESTRICTIONS  AND  LIMITATIONS 


A  maximum  of  20  members  may  be  added  to  the  Crew  Station 
Data  Base.  The  sum  of  the  record  counts  for  all  the  members  may 
not  exceed  1979  records.  Information  on  the  number  of  members 
on  the  Data  Base  and  their  size  may  be  obtained  by  usinq  the  $PRT 
control  card,  omitting  reference  to  any  membername.  Membernames 
are  limited  to  8  alphanumeric  characters.  A  member  definition 
may  contain  a  maximum  of  300  panels  and  300  controls.  Additional 
limitations  are  described  in  Paragraph  5.3.2,  "Specifying 
Processing  Desired." 

5.3  HOW  TO  USE  PROGRAM  CBMCM 

The  example  used  to  illustrate  this  program  is  based  on  the 
crew  station  in  Figure  61  consisting  of  a  seven-drawer  desk.  In 
modeling  the  desk,  only  the  desk's  top,  front  side,  and  leg 
are  defined.  The  other  sides  are  not  needed  because  they  do  not 
cause  any  physical  or  visual  interference  to  a  man-model  seated 
at  a  desk. 

5.3.1  Specifying  the  Input  Data 

Using  the  dimensions  of  the  desk,  and  the  origin 
as  indicated  in  the  figure,  three  dimensional  coordinates  arc- 
obtained  for  the  various  vertices  of  the  panels  and  for  the  loca¬ 
tions  of  the  controls.  The  proaram  CBMCM  is  set  up  to  accept 
crew  station  definitions  in  any  three  dimensional  cartesian 
coordinate  system.  The  coordinate  system  for  COMB1MAN  is  a  right 
handed  system  (positive  x  forward,  positive  y  to  the  left,  and 
positive  z  up).  The  user  must  supply  the  program  CBMCM  with  the 
three-dimensional  coordinates  cf  the  Seat  Reference  Point  (SRP) 
with  respect  to  the  origin  of  the  crew  station's  coordinate  sys¬ 
tem.  From  these  data  ,  the  program  converts  all  in'vL  <:<  erC  i  nut  <  •« 
of  the  panels  and  controls  to  the  coordinate  system  of  the  COMB  1  - 
MAN  . 

Figure  62  shows  an  example  of  a  typical  Aircraft 
Coordinate  system  and  its  related  COMBTMAN  Coordinate  system. 
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Panels  for  the  crew  station  must  have  three  to  six 


r 


vertices.  Vertices  are  entered  into  the  proqram  consecutively, 
going  either  clockwise  or  counterclockwise  alonq  the  perimeter  of 
the  panel.  Some  examples  of  valid  and  invalid  panels  are  shown 
in  Figure  63.  A  total  of  seven  panels  make  up  the  "DESK"  in  the 
example.  Each  panel  has  four  vertices,  and  is  rectangular  in 
shape.  The  coordinates  of  the  vertices  are  shown  in  Figure  64a 
and  b.  If  a  panel  has  more  than  6  vertices,  or  has  a  curved  edge 
so  that  more  than  6  vertices  are  required  to  approximate  the  curve, 
the  panel  may  be  subdivided  into  multiple  panels  of  3-6  vertices. 

Controls  are  defined  by  absolute  or  relative  coordi¬ 
nates.  If  the  control  is  not  placed  on  a  panel,  it  must  be  de¬ 
fined  in  absolute  coordinates  (the  x,  y,  and  z  coordinates  of  the 
control  are  given  relative  to  the  origin  of  the  crew  station 
coordinate  system).  Before  storing  on  the  Data  Base,  the  coordi¬ 
nates  are  translated  and  rotated  to  the  COMBIMAN  system  of  coordi¬ 
nates  by  CBMCM. 

If  the  control  is  located  on  a  defined  panel,  its 

coordinates  can  be  given  relative  to  a  named  vertex  of  the  panel. 

In  this  instance,  the  x-  and  y-d isplacements  are  aiven  relative  to 

the  vertex  number  specified.  The  z-value  must  be  zero.  The  x- 

displucemcnt  is  the  offset  from  the  vertex  number  n  in  the  direction 

of  the  line  connecting  vertex  and  vertex  ,.  The  v-displacement 

n  n-1  1 

is  in  direction  of  the  line  connecting  vertex  and  vertex  , .  The 

n  n+ 1 

convention  or  determ j n i no  tin-  location  of  a  control  in  a  panel 
relative  to  its  vertices  is  shown  in  Figure  65. 

5.3.2  Spec l  f  v_i no  f  rocess l  no  Desired 

Program  CBMCM  a  I  Lows  the  user  to  maintain  t  he  Data 
Base  by  the  addition,  deletion,  listing,  etc.  of  the  crow  station 
definitions.  The  function  request  formats  are  shown  in  1'i'iun  it  . 
These  requests  (one  request  per  card!  plus  the  crew  st.it  ion  ;<  - 
fin  i  ti:ms  are  used  u  input,  to  the  program .  Tht  control  care.  :•  i 
t><  input  in  my  order  with  one  exception.  If  *  he  [fit.:  I-  am  . : 
ue  initialize.;,  trie  5  I  NT  control  card  niuct  :,r  *  he  first  input 
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Valid  Panel 
Shapes 


Invalid  Panels 


Line  between  vertices  2  and  4 
would  not  lie  within  the  panel. 


Line  between  vertices  3  and  5 
would  not  lie  within  the  panel. 


Line  between  vertices  2  and  4 
would  not  lie  within  the  panel. 


Panel  is  convex,  but  has  8 
vertices,  2  more  than  allowed. 


Figure  63-  Example  of  Valid  and  Invalid  Panels. 
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Figure'  64a.  X,  Y  and  Z  Coordinates  of  Panels  of  DFFK. 
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Figure  67.  (a)  Program  CBMCM  ADD  Member  Card  Format  for  Panels 

(b)  Program  CBMCM  ADD  Member  Card  Format  for  Panels  (Continued) . 

(c)  Program  CBMCM  ADD  Member  Card  Format  for  Controls. 


card.  The  control  card  formats  are  described  in  the  following 
paragraphs . 

5. 3.2.1  ADD  CREW  STATION  MEMBER  Function 

$ADD  membername  npnls  nctls  srpx  srpy 
srpz  x  y  £  (followed  by  a  crew  station 
definition) . 

The  ADD  CREW  STATION  MEMBER  function  adds 
the  specified  data  under  the  name  membername  to  the  Crew  Station 
Data  Base.  The  membername  is  limited  to  a  maximum  length  of  eight 
characters.  The  crew  station  definition  contains  npnls  panels, 
and  nctls  controls.  These  numbers  should  be  entered  as  an  integer, 
right  justified  in  its  three  digit  field.  The  Seat  Reference 
Point  (SRP)  coordinates  are  srpx ,  srpy,  and  srpz  and  are  entered 
as  real  numbers  in  five  digit  fields.  If  a  decimal  point  is 
omitted,  the  program  CBMCM  will  place  one  between  the  second  and 
third  digits  from  the  right.  The  directions  of  the  positive  x, 
and  £  coordinate  axes  are  indicated  by  the  characters  in  the  x,  y, 
and  z  fields  respectively.  The  possible  values  for  x,  y,  and  z  are 
F  for  forward,  A  for  aft,  L  for  left,  R  for  right,  U  for  up,  and 
D  for  down.  These  directions  are  given  with  respect  to  the  seated 
crewmember.  If  the  crew  station  represents  a  seat,  the  last  four 
letters  of  its  membername  should  be  "SEAT". 

For  each  crew  station  panel  there  are  two 
format  data  cards,  shown  in  Figure  67a  and  67b.  In  Figure  67a, 
columns  1-3  contain  an  integer  sequence  number  of  the  panel,  right 
justified  in  the  field.  The  first  panel  entered  should  have  a 
sequence  number  of  one.  Panel  numbers  need  not  be  consecutive,  but 
they  must  be  unique.  Columns  4-11  contain  the  eight-character 
name  of  the  panel.  Columns  15-17  contain  the  panel  type,  as  an 
integer,  right  justified.  ("0"  or  "1"  -  general  crew  station  panel, 
"2"  -  seat  panel,  and  "3"  -  rudder/brake  pedal  panel).  If  no  type 
code  is  specified,  "1"  is  assumed.  Column  18  contains  the  count 
of  the  number  of  vertices  of  the  panel.  The  panel  must  have  3  to 
6  vertices.  The  x,  y  and  z  coordinates  of  each  vertex  are  enter¬ 
ed  consecutively,  going  either  clockwise  or  counterclockwise 
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0.0 

0.0 

0.0 

0.0 

R-F-CRNR 

C  13 

0.0 

0.0 

R-S-CRNR 

DRWRCTNR 

0  14 

0  42 

0.0  0.0 
0.0  -13.0 

DRMRLB 

DRHRLC 

DRwRLT 

0  00 

0  00 

0  00 

-1.0 

-1.0 

-1.0 

22.0 

22.0 

22.0 

-19.0 

-13.0 

-7.0 

Figure  68.  Sample  Data  for  $ADD  Member  Function 


around  the  perimeter  of  the  panel.  All  the  panel  definitions  are 
listed  together. 

Each  control  is  defined  on  a  card  using 
the  format  in  Figure  67c.  The  control  name  is  listed  in  columns 
1*8.  If  the  control  is  to  be  defined  relative  to  a  vertex,  pnl# 
references  a  panel  defined  previously.  The  entry  is  an  integer 
value,  right  justified  in  the  field.  The  vertex  to  which  the 
control  is  relative  to  is  specified  in  the  one-digit  field  v# . 

If  a  value  is  entered  for  pnl# ,  the  field  v#  must  be  non-zero. 

The  coordinates  of  the  control  are  real  numbers.  If  the  location 
is  relative  to  a  defined  panel,  the  z-field  is  blank.  If  the  loca¬ 
tion  is  absolute,  all  three  values  (x,  y,  and  z)  must  be  supplied. 
If  no  decimal  point  is  supplied,  the  program  places  one  between 
the  second  and  third  right-most  digits. 

An  example  of  the  input  definition  for  the 
member  "DESK"  is  shown  in  Figure  68.  The  first  outlined  area  is 
the  $ADD  control  card.  The  second  outlihed  area  shows  the  panel 
definition  cards  followed  by  the  control  definition  cards. 

Should  an  error  be  detected  by  the  program 
in  the  input  data  for  a  member,  the  member  is  not  added. 

5. 3.2.2  CHECK  CREW  STATION  MEMBER  Function 

$CHK  membername  npnls  nctls  srpx  srpy 

srpz  x  £  z  (followed  by  a  workspace 

definition) . 

The  CHECK  CREW  STATION  MEMBER  function 
operates  in  the  same  way  the  ADD  CREW  STATION  MEMBER  function  does, 
EXCEPT  that  the  member  is  not  added.  This  function  checks  new 
member  input  data  for  proper  format  and  content. 

5.3.2. 3  DELETE  CREW  STATION  MEMBER  Function 

$DEL  membername 

The  DELETE  CREW  STATION  MEMBER  function 
removes  the  specified  crew  station  member  from  the  Data  Base,  but 
does  NOT  make  the  space  the  member  occupied  available  for  reuse. 

In  order  to  make  the  space  available  the  COMPRESS  CREW  STATION 
DATA  BASE  function  must  be  used. 
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5. 3. 2. 4  COMPRESS  CREW  STATION  DATA  BASE  Function 

$CMP 

The  COMPRESS  CREW  STATION  DATA  BASE  func¬ 
tion  compresses  used  space  together  maximizing  the  amount  of  con¬ 
tinuous  unused  space.  The  intermediate  blocks  of  unused  space  are 
created  by  the  DELETE  CREW  STATION  MEMBER  function.  When  the  message 
"CBM127A  NO  SPACE,  CANNOT  ADD  membername "  appear,  it  is  necessary 
to  use  this  function.  If  the  compress  function,  followed  by  the 
$ADD  function  gives  the  CBM127A  message,  the  Data  Base  is  full. 

5. 3. 2. 5  DUMP  CREW  STATION  MEMBER  Function 

$DMP  membername 

$DMP 

The  DUMP  CREW  STATION  MEMBER  function  prints 
the  contents  of  the  crew  station  member  membername ,  or  the  complete 
Crew  Station  Data  Base  if  no  member  name  is  given  on  the  control 
card.  The  format  of  the  display,  per  second  is: 

RECORD  nn  +=+  (record  in  EBCDIC)  +=+ 

+=+  (record  in  hexadecimal)  +=+ 

+=+  (rest  of  record  in  hexadecimal)  +=+ 

The  +=+  characters  act  as  delimeters  of  the 
displayed  data.  This  function  is  used  primarily  by  system  pro¬ 
grammers  to  test  the  file. 

5. 3. 2. 6  END  PROGRAM  Function 

$END 

The  END  PROGRAM  function  terminates  execu¬ 
tion  of  the  program  CBMCM. 

5. 3.2.7  INITIALIZE  CREW  STATION  DATA  BASE  Function 

$  INT 


The  INITIALIZE  CREW  STATION  DATA  BASE  func¬ 
tion  resets  the  Data  Base  to  an  original  unused  state.  The  primary 
purpose  of  this  function  is  to  establish  a  Crew  Station  Data  Base. 


5. 3. 2. 8  PUNCH  CREW  STATION  MEMBER  Function 

$PCH  membername 

The  PUNCH  CREW  STATTON  MEMBER  function 
punches  a  copy  of  the  specified  member  in  a  format  that  the  ADD 
CREW  STATION  MEMBER  function  requires.  Specify inq  a  nembername 
that  does  not  exist  causes  a  printout  of  all  the  membernames  on 
the  Data  Base.  This  function  does  not  remove  any  member  from  the 
Data  Base. 

5. 3. 2. 9  PRINT  CREW  STATION  MFMBFR  Function 

$PRT  membername 

$PRT 

The  PRINT  CREW  STATTON  MEMBER  function 
prints  the  contents  of  the  specified  member,  membername  in  a  format 
similar  to  that  of  the  ADD  CREW'  STATION  MEMBER  function.  Speci¬ 
fying  no  name,  or  a  nonexisting  name  causes  a  printout  of  the 
index  containing  member  names  and  their  record  numbers,  on  the 
Data  Base,  and  their  origin  and  orientation. 

5.3.3  Submitting  a  Processing  Request 

The  sequence  of  JOB  CONTROL  LANGUAGE  (JCL)  cards 
needed  to  execute  the  program  CBMCM  are  shown  in  Figure  69.  All 
function  control  cards  and  member  definition  cards  follow  the 
"//SYSIN  DD*"  card.  The  "//FT01F001"  card  included  in  this  se¬ 
quence  assumes  that  the  space  for  the  Data  Base  has  already  been 
allocated  on  disk.  If  this  condition  is  not  met,  the  V/FT01F00 1 " 
card  specified  in  Figure  69  should  be  replaced  by  the  sequence 
of  cards  shown  in  Figure  70 .  The  first  function  control  card  in 
this  case  should  be  the  $INT  card,  which  initializes  the  Data 
Base.  This  sequence  to  allocate  space  for  the  Data  Base  and  to 
initialize  it  should  be  executed  only  once.  Thereafter,  the 
simplified  "//FT01F001"  card  shown  in  Figure  69  should  be  used 
for  all  file  manipulations. 

The  last  function  control  card  read  into  the  pro¬ 
gram  should  be  the  "$END"  card. 
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5.3.4 


Interpreting  the  Output 

The  program  CBMCM  generates  output  to  the  card  punch, 
disk  file,  or  printer,  depending  on  the  specified  control  card 
function.  The  formats  for  the  printed  output  will  be  discussed  in 
this  section.  Punched  records  have  the  same  format  as  the  input 
data  records  discussed  in  Paragraph  5.3.2.  The  physical  format  of 
the  records  on  the  Data  Base  is  not  described  here. 

Five  basic  formats  are  used  by  CBMCM  for  printed  out¬ 
put.  These  format  types,  their  use,  and  their  examples  are  pre¬ 
sented  in  this  subsection.  All  types  begin  with  the  same  headinq 
"CBMCM",  the  data  and  time  of  the  program  execution,  and  a  page 
number . 

The  first  type  of  output  is  generated  by  the  INI¬ 
TIALIZE,  PUNCH,  COMPRESS,  DELETE,  and  END  functions.  The  output 
indicates  the  start  and  end  of  processing  associated  with  the 
specified  function.  For  the  COMPRESS  function,  additional  messages 
are  supplied,  indicating  that  a  particular  member  was,  or  was  not, 
moved  in  the  process  of  combining  unused  space.  An  example  of 
this  format,  for  the  COMPRESS  function,  is  shown  in  Figure  71. 

The  second  type  of  output  is  generated  by  the  PRINT 
or  PUNCH  functions  when  the  $PRT  or  $PCH  control  card  is  supplied 
with  blank  membername  field.  This  causes  a  listing  of  the  index 
of  the  Data  Base  in  the  following  format: 

nn.)  membername ,  EXTENT  =  (nl,  r^2)  ,  np  PANELS,  nc  CONTROLS, 
ORIGIN  =  (xx,  yy,  z z)  ,  ORIENT  =  (a,  b,  c) 

where : 

nn  is  the  number  of  the  member  identification  record 

within  the  directory 

membername  is  the  name  of  the  member  identified 

nl  is  the  location  of  the  first  record  which  defines 

this  member 

n2  is  the  location  of  the  last  record  which  defines 

this  member 


197 


C|(«U1UC  *CMP 


np  is  the  number  of  panels  associated  with  this  member 

nc  is  the  number  of  controls  associated  with  this 

member 

xx  X  is  the  location  of  the  seat  reference  point  with 
yy  /  respect  to  the  origin  of  the  system  of  coordinates 
zz  )  of  the  crew  station 

a  is  the  orientation  of  the  positive  x-axis  of  the 

crew  station 

b  is  the  orientation  of  the  positive  y-axis  of  the 

crew  station 

c  is  the  orientation  of  the  positive  z-axis  of  the 

crew  station 

This  information  was  originally  supplied  to  the  data 
base  on  the  $ADD  control  card.  An  example  of  the  PRINT  function 
is  shown  in  Figure  72. 

The  third  type  of  output  is  generated  by  the  DUMP 
function.  This  function  should  be  used  primarily  by  systems  pro- 
grammmers  to  locate  the  cause  of  I/O  (Input/Output)  errors  on  the 
Data  Base.  For  the  member  specified  on  the  $DMP  control  card,  a 
message  giving  directory  or  index  information  is  printed  using 
the  second  output  format  described.  Each  data  record  associated 
with  the  member  is  printed  in  the  following  format: 

RECORD  nn  +=+  (record  in  EBCDIC)  +=+ 

+=+  (record  in  hexadecimal)  +=+ 

+=+  (remainder  of  record  in  hexadecimal)  +=+ 

where  nn  is  the  location  of  the  record  within  the  Data  Base.  The 
record  in  EBCDIC  is  printed  using  a  25A4  format.  The  record  in 
hexadecimal  is  printed  using  a  10Z8  format.  An  example  of  the 
Dump  function  is  shown  in  Figure  73. 

The  fourth  output  format  is  used  by  the  CHECK  and 
ADD  functions.  After  reading  the  control  card  and  checking  it  for 
errors,  the  information  contained  on  the  card  is  reformatted  and 
written  out  to  the  printer.  Error  messages  pertaining  to  data 
contained  on  the  card  are  printed  before  this  message. 
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Figure  73.  A  Sample  Output  of  the  $DMP  Function. 


Panel  definition  card,  after  being  read  and  checked 
for  errors  is  printed.  The  format  used  for  printing  the  panel 
definition  cards  is  as  follows: 


nn . )  pnl  nm, 


where : 


TYPE=tt ,  nv  VERTICES  —  INPUT  COORD  --  —  ABSOLUTE  COORD 

(xxx ,  yylt  zzx)  (ax-^  ^y i  > 

(xx  .  ,  yy  ,  zz  )  (ax  ,  ay  ,  az  ) 
— nv'  ^-nv  — nv  — nv  -^nv  — nv 


nn 

pnl  nm 
tt 


is  the  panel  number 
is  the  panel  name 
is  the  panel  type 


nv 


xx . , yy . 
1  11 1 


is  the  number  of  vertices  used  to  define  the 
panel 

t  h 

>  are  the  x,  y,  and  z  coordinates  for  the  i 
zz.  > vertex  of  the  panel,  in  the  crew  station  system 
1  J  of  coordinates,  where  i  =  1,  nv. 


th 

>  are  the  x,  y,  and  z  coordinates  of  the  i 
ax^/ay^az.  )  vertex  of  the  panel,  converted  to  the  COMBIMAN 
1  1 J  system  of  coordinates,  where  i  =  1,  nv. 


After  the  panel  definition  data,  the  control  data 
are  printed,  using  the  following  format: 

cntl  nm  tt  pnl  ref,  v.  #  (xx,yy,zzO  TO  (52i»ay/ajO  &  (rx ,  ry) 


where : 


cntl  nm 
tt 

pnl  ref 
v.  # 


is  the  8  character  name  of  the  control 

is  the  2  digit  control  type 

is  the  panel  where  the  control  is  located 
(if  applicable) 

is  the  reference  vertex  number  for  that  control 
(if  applicable) 


xx  "\ 

yy  } 

zz  ) 


are  the  three  dimensional  coordinates  (relative  or 
absolute)  which  define  the  location  of  the  control 
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ax 

ay 

az 


are  the  three  dimensional  absolute  coordinates 
which  define  the  location  of  the  control  in  the 
COMBIMAN  system  of  coordinates 

are  the  two  dimensional  relative  coordinates  of  the 
control.  If  the  control  was  not  defined  relative 
to  a  panel,  rx=ry=0.0. 

An  example  of  this  fourth  format,  for  the  $ADD  con¬ 
trol  card,  is  shown  in  Figure  74. 

The  fifth  and  last  format  is  similar  to  that  used 
for  the  ADD  function,  and  is  for  the  PRINT  function  when  a  valid 
membername  is  specified.  The  main  difference  between  this  format 
and  the  fourth  is  that  this  format  does  not  print  the  original 
input  data  which  were  provided  when  the  member  was  added  to  the 
Data  Base.  After  the  index  record  for  the  member  is  printed,  the 
panel  definition  data  are  output  in  the  following  format: 

nn.)  pnl  nm,  TYPE=tt,  nv  VERTICES — ABSOLUTE  COORDINATES — 

(xxi ,  yy ^ ,  zz1) 

nv '  n:nv'  — nv> 

where : 


nn 

is 

the  panel  number 

pnl  nm 

is 

the  8-character  name  of  the  panel 

tt 

is 

the  panel  type 

nv 

is 

the  number  of  vertices  which  define  the  panel 

fch 

•v  are  the  x,  y,  and  z  coordinates  of  the  i 

xxi,yyi. 

zz . 

1 

\  vertex  of  the  panel,  in  the  COMBIMAN  system 
J  of  coordinates,  where  i  =  1,  nv. 

After  the  panel  definition  data,  the  control  data  are 
printed,  using  the  following  format: 

cntl  nm  tt  pnl  ref  v#  (ax ,  ay ,  az )  (rx ,  ry) 

where : 

cntl  nm  is  the  8-character  name  of  the  control 
tt  is  the  2-digit  control  type 


203 


I  00* I  1  03*  OF  -  0 0  * B  V  1 

*00*11  OO’Of  00‘fi*  1 

100* 1 1  00*0f  00*51  ) 

-$3AVNI0aP33  umnsfiv—  S90I1M3A  *  *0  *  3d  A 1  •  dill 

100*11-  1  0*0  *00*51-  >=N10nin  4Sl0aJfJ03  P  *S13NVd  l  •r.fR  t*AN3JX3  4  *530 


Figure  74.  A  Sample  Output  the  $ADD  Function. 


pnl  ref  is  the  panel  the  control  is  located  within  (if 
applicable) 

v#  is  the  reference  vertex  number  for  that  control 

(if  applicable) 


ax 

ay 

az 


are  the  three  dimensional  coordinates  which  define 
the  control  in  the  COMBIMAN  svstem  of  coordinates 


are  the  two  dimensional  relative  coordinates  of  the 
control.  If  the  control  was  not  defined  relative 
to  a  panel,  rx=ry=0.0. 


An  example  of  the  fifth  format  is  shown  in  Fiqure  75. 


5.4  PROGRAM  MESSAGES  -  INCLUDING  ERROR  CORRECTION 

The  program  CBMCM  prints  out  both  information  and  action 
related  messages.  The  message  format  is  as  follows: 

CBMlnni  message  text 

where 

nn  is  the  message  number 

i  indicates  the  action  code  ( I=informational ,  A=action 

to  be  performed) ,  and 

message  text  is  the  text  of  the  message. 

Unless  otherwise  noted,  all  messages  are  generated  by  the  routine 
CBMCM. 

The  messages  in  effect  are  as  follows: 

CBM100I  control  card  image 

Reason:  User  has  submitted  a  control  card. 

System  Action:  None. 

User  Action:  None. 


CBM101A  operation  UNKNOWN  OPERATION. 

Reason:  The  operation  on  the  control  card  (shown  in  the 

previous  CBM100I  message)  is  unknown. 

System  Action:  This  control  card  is  ignored. 

User  Action:  Correct  the  card  and  resubmit. 
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Example  of  Proqram  CBMWM  SPRT  (Membername)  Function  Output  Format. 


CBM102A 


CBM103A 


CBM104A 


CBM105A 


CBM106A 


CBM107A 


panelnumber  INVALID  PANEL  NUMBER  FOR  POINT  controlname . 

Reason:  The  panel  number  which  the  control  definition 

card  specifies  does  not  exist. 

System  Action:  The  control  is  assumed  to  be  defined  in 
absolute  coordinates. 

User  Action:  Delete  the  crew  station  member,  correct 
the  card,  and  resubmit. 

vertexnumber  INVALID  VERTEX  NUMBER  FOR  POINT  controlname . 

Reason:  The  panel  in  which  the  control  is  to  be  defined 

does  not  have  vertex  vertexnumber . 

System  Action:  Vertex  number  1  is  used. 

User  Action:  Delete  the  crew  station  member,  correct 
the  error  and  resubmit  the  job. 

Z  NOT  ZERO,  PANEL  &  VERTEX  NOW  ZERO  FOR  POINT  controlname. 

Reason:  A  panel  number  and  a  vertex  number  were  specified, 

but  the  Z  value  was  not  zero. 

System  Action:  Z  is  made  zero  and  processing  continues. 

User  Action:  If  setting  Z  equal  to  zero  corrects  the 
problem,  no  action  needed.  Otherwise,  delete 
the  crew  station  member,  correct  the  card  and 
resubmit . 

NO  NAME  GIVEN,  operation  IGNORED. 

Reason:  This  operation  requires  a  crew  station  member 

name,  but  none  was  supplied. 

System  Action:  The  operation  is  ignored. 

User  Action:  Supply  the  member  name  and  resubmit. 

membername  NOT  FOUND. 

Reason:  For  the  Delete,  Dump,  Punch  or  Print  functions, 

the  crew  station  member  name  given  does  not 
exist . 

System  Action:  The  directory  of  the  Crew  Station  Data 
Base  is  printed. 

User  Action:  Correct  the  error  and  resubmit. 

NUMBER  OF  PANELS/CONTROLS  INVALID  FOR  MEMBER  membername. 

Reason:  The  number  of  panels  or  controls  as  specified 

on  the  Add  function  control  card  ( $ADD)  is 
either  less  than  1  or  greater  than  300. 

System  Action:  The  control  card  is  ignored. 

User  Action:  If  the  number  as  specified  is  less  than  1, 
correct  and  resubmit.  If  the  number  as  speci¬ 
fied  is  greater  than  300,  split  the  workspace 
definition  in  two  units  and  add  separately. 
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CBM109A 


CBM110A 


CBM111A 


CBM112A 


CBM113A 


CBM114A 


CBM115A 


axis  FOR  Y  INVALID,  MEMBER  IS  membername . 

Reason:  During  the  Add  function  ( $ADD) ,  the  direction 

of  the  user's  Y-axis  is  not  F,  A,  L,  R,  U  or  D. 

System  Action:  The  control  card  is  ignored. 

User  Action:  Correct  the  control  card,  and  resubmit. 

axis  FOR  Z  INVALID,  MEMBER  IS  membername . 

Reason:  During  the  Add  function  ( $ADD ) ,  the  direction 

of  the  user's  Z-axis  is  not  F,  A,  L,  R,  U  or  D. 

System  Action:  The  control  card  is  ignored. 

User  Action:  Correct  the  control  card  and  resubmit. 

X&Y ,  X&Z  OR  Y&Z  ARE  COLINEAR  FOR  MEMBER  membername . 

Reason:  The  directions  of  two  or  more  of  the  user's 

axes  are  the  same  (ex.  X=L  &  Y=U  &  Z=U  or  X=L 
&  Y=U  &  Z=D) . 

System  Action:  The  control  card  is  ignored. 

User  Action:  Pick  unique  directions  for  the  axes  and 
resubmit . 

DIRECTORY  IS  FULL,  CANNOT  ADD  membername. 

Reason:  No  space  is  available  in  the  Crew  Station  Data 

Base  directory  to  add  an  entry  for  this  member. 

System  Action:  The  control  card  is  ignored. 

User  Action:  Increase  the  directory  space  and  resubmit. 

PANEL  IS  ZERO,  BUT  POINT  IS  NOT  FOR  membername. 

Reason:  In  defining  a  control,  either  both  the  panel 

number  and  the  point  number  must  be  zero  (or 
blank),  or  non-zero. 

System  Action:  The  control  definition  is  taken  as 
absolute. 

User  Action:  Correct  and  resubmit. 

membername  ALREADY  EXISTS. 

Reason:  User  tried  to  add  a  crew  station  definition 

under  a  name  that  already  exists  on  the  Data 
Base . 

System  Action:  The  control  card  is  ignored. 

User  Action:  Use  a  new  name,  and  resubmit. 

END  OF  DATA. 

Reason:  The  end  of  file  was  found  before  the  END  Program 

control  card  ( $END) . 

System  Action:  The  program  is  ended. 

User  Action:  Check  to  make  sure  that  all  the  control 
cards  were  processed. 


208 


CBM116A 


CBM117A 


CBM119A 


CBM120I 


CBM121I 


CBM122I 


CBM123I 


CBM1241 


I/O  ERROR  ON  RECORD  recordnumber  (INDEX)  . 

Reason:  An  I/O  error  occurred  on  the  Crew  Station  Data 

Base . 

System  Action:  Terminates  the  program. 

User  Action:  Contact  systems  programmer. 

I/O  ERROR  ON  RECORD  recordnumber  (DATA) . 

Reason:  An  I/O  error  occurred  on  the  Crew  Station  Data 

Base . 

System  Action:  Terminates  the  program. 

User  Action:  Contact  systems  programmer. 

NEW  MEMBER,  membername,  HAS  nn  PANELS  AND  nn  CONTROLS. 
Reason:  The  user  added  a  crew  station  definition  to 

the  Data  Base. 

System  Action:  The  addition  is  accepted. 

User  Action:  None. 

COORDINATES  ARE  TRANSLATED  TO  seat  reference  point 
coordinate . 

Reason:  The  user  added  a  crew  station  definition  to  the 

Data  Base. 

System  Action:  The  addition  is  accepted. 

User  Action:  None. 

COORDINATES  GIVEN  AS  axis,  axis  AND  axis  ARE  NOW  R,  F, 
AND  U. 

Reason:  The  user  added  a  crew  station  definition  to  the 

Data  Base. 

System  Action:  The  addition  is  accepted. 

User  Action:  None. 

PROGRAM  END. 

Reason:  The  End  Program  function  control  card  (SEND) 

or  the  end  of  the  file  card  was  encountered, 
or  there  was  an  I/O  error. 

System  Action:  The  program  ends. 

User  Action:  Check  to  make  sure  that  all  control  cards 
were  accepted,  and  processed  correctly. 

membername  DELETED. 

Reason:  The  user  submitted  a  delete  Crew  Station  De¬ 

finition  function  control  card  ($DEL). 

System  Action:  The  requested  deletion  was  made. 

User  Action:  None. 

INITIALIZED. 

Reason:  The  user  requested  that  the  Crew  Station  Data 

Base  be  initialized. 

System  Action:  The  data  base  is  initialized. 

User  Action:  None. 
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CBM125A 


CBM126I 


CBM127A 


CBM128I 


CBM129I 


CBM130A 


PANEL  NOT  DEFINED  FOR  CONTROL  controlname. 

Reason:  In  defining  a  control,  the  user  specified  the 

control  in  a  panel  not  found  in  this  crew 
station. 

System  Action:  The  control  is  defined  absolutely. 

User  Action:  Make  sure  that  the  panel  is  defined. 
Correct  and  resubmit. 

membername  PUNCHED. 

Reason:  The  user  requested  that  member  membername  be 

punched  on  cards . 

System  Action:  Punching  is  completed. 

User  Action:  None. 

NO  SPACE,  CANNOT  ADD  membername . 

Reason:  There  is  not  enough  space  in  the  data  base  to 

hold  the  requested  addition. 

System  Action:  The  control  card  is  ignored. 

User  Action:  Increase  the  space  for  the  Crew  Station 
Data  Base . 

membername  WAS  IN  PLACE . 

Reason:  The  user  requested  that  the  Data  Base  be  com¬ 

pressed.  The  member,  membername  was  already 
compressed,  and  not  moved. 

System  Action:  The  named  member  was  not  moved. 

User  Action:  None. 

membername  NOW  IN  PLACE. 

Reason:  The  user  requested  that  the  data  base  be  com¬ 

pressed.  The  member,  member name  was  not  in 
place,  and  therefore  has  been  compressed. 

System  Action:  The  member  is  compressed. 

User  Action:  None. 

panel name  USED  IN  PANELS  panelnumber^  AND  panelnumber^ . 

Reason:  In  defining  a  crew  station  member,  two  panels 

have  the  same  name.  The  number  of  these  panels 
are  panelnumber-^  and  panelnumbe^  • 

System  Action:  Both  panels  are  accepted  in  spite  of  the 
duplicate  names. 

User  Action:  Delete  the  definition,  change  one  of  the 
names,  and  resubmit. 
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CBM131A 


CBM132A 


panelname  HAS  SAME  PANEL  NUMBER  AS  panelnumber . 

Reason:  In  adding  a  crew  station  definition,  two  panels 

have  the  same  panel  number. 

System  Action:  Both  panels  are  accepted.  Note  that 

references  to  the  second  will  cause  a  reference 
to  the  first. 

User  Action:  Delete  the  crew  station  definition,  correct 
the  error,  and  resubmit. 

controlname  IS  A  DUPLICATE  NAME. 

Reason:  In  adding  a  crew  station  definition,  two  con¬ 

trols  have  the  same  name. 

System  Action:  Only  the  first  control  can  be  referenced. 

User  Action:  Delete  the  definition,  change  one  of  the 
names  to  make  it  unique,  and  resubmit. 
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SECTION  6 


VISIBILITY  DATA  BASE  MAINTENANCE  PROGRAM  (CBMVM) 

One  of  the  important  functions  provided  by  the  interactive 
program  CBM04  is  the  VISIBILITY  PLOT  function.  This  function 
evaluates  the  visual  man-model  crew  station  interaction.  It  uses 
the  eye  location  of  the  current  man-model  and  the  three  dimensional 
coordinates  of  selected  crew  stations,  stored  on  the  Visibility 
Data  Base,  to  generate  on-line  plots  of  the  man-model's  Visibility 
Data  Base  on  disk  and  to  make  visibility  crew  station  members  avail¬ 
able  to  the  user.  Note  that  the  Visibility  Data  Base  may  contain 
the  same  geometric  panels  as  the  Crew  Station  Data  Base,  a  subset 
of  the  crew  station  data  base,  or  an  entirely  different  set  of 
panels  and  contours.  A  data  flow  of  the  program  CBMVM  is  shown 
in  Figure  76. 

6.1  PROCESSING  PERFORMED 

The  program  CBMVM  allows  the  user  to  create  and  maintain  the 
Visibility  Data  Base.  Input  data  are  supplied  on  80-character  com¬ 
puter  cards  or  card  images  on  magnetic  tape  and  are  processed 
according  to  the  user's  selection  of  control  commands.  These 
commands  allow  the  user  to  add  or  delete  members,  print  information 
about  existing  members,  or  list  contents  of  the  Data  Base.  It  can 
also  be  used  to  compress  the  members  within  the  Data  Base  to  main¬ 
tain  continuous  blocks  of  available  disk  space. 

The  control  cards  may  be  input  in  any  order  with  one  excep¬ 
tion.  If  the  Data  Base  is  created  for  the  first  time  or  is  re¬ 
initialized,  the  $ INT  (initialize)  control  card  must  precede  all 
other  control  cards  and  member  definitions. 
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Figure  7i>.  Data  Flow  for  Program  CBMVM. 
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6.2  RESTRICTIONS  AND  LIMITATIONS 


A  maximum  of  20  members  of  crew  stations  may  be  added  to  the 
Visibility  Data  Base.  Each  member  may  contain  up  to  15  panels  or 
contours.  The  panels  and  contours  may  consist  of  two  to  100  ver¬ 
tices.  The  large  number  of  vertices  per  panel  allows  a  greater 
accuracy  of  approximating  curved  edges  than  is  possible  with  the 
Crew  Station  Data  Base.  These  vertices  must  be  input  in  consecu¬ 
tive  order,  as  described  in  Paragraph  6.3.1. 

The  total  number  of  available  records  on  the  Visibility  Data 
Base  for  member  coordinate  information  is  1479. 

Other  limitations  will  be  described  in  Paragraph  6.3.2, 
"Specifying  Processing  Desired". 

6 . 3  HOW  TO  USE  CBMVM 

The  example  used  to  illustrate  this  program  is  based  on  the 
A7E-01  crew  station  shown  with  the  seated  man-model  in  Figure  4. 
The  panels  and  edges  of  the  A7E-01  crew  station  were  combined  to 
produce  a  visibility  member  consisting  of  three  panels:  the  upper 
and  lower  window  panels  and  the  cockpit  canopy  panels.  These 
panels  are  shown  in  Figure  77,  along  with  the  three-dimensional 
coordinates  used  to  define  points  along  the  panel  boundaries. 

6.3.1  Input  Data 

Input  to  CBMVM  is  similar  to  that  of  CBMCM ,  except 
that  adjacent  panels  and  edges  can  be  combined  into  panels  for 
input  to  CBMVM. 

The  program  CBMCM  is  set  up  to  accept  any  three 
dimensional  cartesian  coordinate  system.  The  user  must  also 
supply  the  program  with  the  three-dimensional  coordinates  of  the 
Seat  Reference  Point  (SRP)  with  respect  to  the  oricrin  of  crew 
station  coordinate  system. 
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Figure  77-  X,  Y  and  Z  Coordinates  of  A7E-01  Boundaries 


Directions  of  the  x,  y,  and  z  axes  are  A  for  aft, 

F  for  forward,  L  for  left,  R  for  right,  U  for  up,  and  D  for  down. 
CBMVM  converts  the  given  coordinates  to  the  COMBIMAN  coordinate 
system  (x=F,  y=L,  z=U,  and  SRP= (0 , 0 , 0 ) ) .  (See  Figure  77.) 

Panels  for  crew  stations  may  have  a  maximum  of  100 
vertices.  These  vertices  must  be  input  consecutively,  going 
either  clockwise  or  counterclockwise  along  the  perimeter  of  the 
panel  as  explained  in  Paragraph  6. 3. 2.1. 

6.3.2  Specifying  Processing  Desired 

Program  CBMVM  allows  the  user  the  same  functions 
as  program  CBMCM  excluding  the  function  to  punch  the  member  (PCH) 
The  function  request  formats  are  punched  one  request  per  card  and 
are  shown  in  Figure  78.  The  &INT  card  is  used  to  initialize  the 
Data  Base;  the  other  control  cards  can  be  used  anytime  and  in  any 
order.  The  format  and  necessary  parameters  of  the  control  cards 
are  explained  in  the  following  paragraphs. 

6. 3. 2.1  ADD  VISIBILITY  MEMBFR  Function 

&ADD  membername  type  nbnds  srpx  srpy  srpz 
x  y  z  xx  yy  zz  (followed  by  visibility 
member^def mition)  . 

The  ADD  VISIBILITY  MEMBFR  function  adds 
the  specified  data  under  the  member  name  membername  to  the  Visi¬ 
bility  Data  Base.  The  membername  is  limited  to  a  maximum  lenqth 
of  eight  characters.  Type  is  a  two-digit  right  justified  integer 
that  can  be  either  0  or  1.  If  type=0,  the  program  checks  the 
panel  vertices  for  clockwise  or  counterclockwise  entries.  Type=l 
avoids  this  test.  Nbnds  is  a  right  justified  three-digit  integer 
that  specifies  the  number  of  panels  associated  with  a  membername . 
The  SRP  coordinates  are  srpx ,  srpy ,  and  srpz  and  are  entered  as 
real  numbers  of  6  digits  or  less.  A  decimal  point,  omitted,  is 
inserted  by  the  program  in-between  the  second  and  the  third  digit 
from  the  right.  X,  Y,  and  Z  indicate  the  directions  of  the  posi¬ 
tive  x,  y,  and  z  coordinates  respectively,  (A,  F,  L,  R,  U  or  D) . 
xx,  yy ,  zz  are  two  letter  abbreviations  for  the  axis  labels  and 
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directions  of  the  input  coordinate  system  when  the  operator  is 
seated  in  the  crew  station.  Examples  of  these  values  are  FS  (fuse¬ 
lage  station-aft)  ,  WL  (waterline-up)  ,  or  BL  (buttl ine-riqht)  . 

Each  panel  is  defined  by  a  card  containing 
its  sequence  number  (seq. #) ,  panelname ,  and  number  of  coordinates 
(#  coord)  within  the  panel,  and  number  of  vertices,  one  to  a  card. 
Figure  79  shows  the  format  for  these  input  cards. 

Seq . #  and  #  coord  are  3-digit  right 
justified  integers;  the  panelname  can  be  up  to  28  characters  long. 
The  three-dimensional  coordinates  are  input  as  6-digit,  real 
numbers,  one  set  to  a  card.  A  decimal  point,  if  omitted,  is  in¬ 
serted  between  the  second  and  the  third  digits  from  the  right. 

An  example  of  the  ADD  VISIBILITY  MEMBER 
function  is  shown  in  Figure  80.  The  first  outlined  area  con¬ 
tains  the  &ADD  control  card.  The  associated  panels  consists  of 
a  panel  name  card  (area  2)  followed  by  the  specified  number  of 
three-dimensional  coordinate  data  cards  shown  in  the  third  out¬ 
lined  area. 

If  the  program  detects  an  error  in  the 
input  data  the  member  will  not  be  added  to  the  Data  Base. 

6. 3. 2. 2  CHECK  VISIBILITY  MEMBER  Function 

&CHK  membername  type  nbnds  s rpx  srpy  srp 

x  y  z  xx  yy  zz  (followed  by  visibility 

workspace~defTnition) . 

The  CHECK  VISIBILITY  MEMBER  function 
operates  in  the  same  way  the  ADD  VISIBILITY  MEMBER  function  does 
except  that  the  member  is  not  added,  but  is  only  checked  for 
errors . 

6. 3. 2. 3  DELETE  VISIBILITY  MEMBER  Function 

&DEL  membername 

The  DELETE  VISIBILITY  MEMBER  function 
removes  a  given  membername  from  the  Data  Ease.  In  order  to  make 
the  space  occupied  by  the  deleted  member  available,  COMPRESS 
VISIBILITY  MEMBER  function  must  be  used. 
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CBMVM  Member  Card  Format  for  Coordinates  of  Panels. 
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Figure  80.  Sample  Data  for  &ADD  Member  Function 
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6. 3.2.4  COMPRESS  VISIBILITY  DATA  BASE  Function 

&CMP 

The  COMPRESS  VISIBILITY  DATA  BASE  func¬ 
tion  compresses  used  space  and  maximizes  the  continuous  unused 
space  for  the  Visibility  Data  Base. 

If  the  message  "CBM527A  NO  SPACE,  CANNOT 
ADD  membername "  is  encountered  during  an  &ADD  operation,  it  is 
necessary  to  compress  first  and  then  attempt  to  add  again.  If 
the  message  reappears,  the  Data  Base  is  full. 

6. 3. 2. 5  DUMP  VISIBILITY  MEMBER  Function 

&DMP  membername  or 

&DMP 

The  DUMP  VISIBILITY  MEMBER  function 
prints  the  entire  contents  of  the  visibility  member  membername 
or  the  complete  Visibility  Data  Base  if  no  name  is  specified.  The 
format  of  the  output  is  as  follows: 

RECORD  nn 

+=+  first  half  of  record  in  EBCDIC 
+=+  second  half  of  record  in  EBCDIC 
+=+  complete 
+=+  record 

+=+  in 

+=+  Hexadecimal 

where : 

nn  -  is  the  number  of  record  on  the  data  base  and 
+=+  -  is  delimeter  for  the  data. 

The  use  of  this  function  is  primarily 
as  a  debugging  aid  for  Input/Output  errors. 


+~+ 
+=+ 
+=+ 
+=  + 
+=+ 
+=+ 
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6. 3.2.6  PRINT  VISIBILITY  MEMBER  Function 

&PRT  membername  or 

&PRT 

The  PRINT  VISIBILITY  MEMBER  function  prints 
the  specified  membername  in  a  format  similar  to  the  ADD  VISIBILITY 
MEMBER  function.  Specifying  no  name  or  a  nonexistent  name  causes 
a  printout  of  the  list  of  members  and  their  extents  on  the  Data 
Base,  as  well  as  their  origin  and  orientation. 

6. 3. 2. 7  INITIALIZE  VISIBILITY  MEMBER  Function 

&  INT 

The  INITIALIZE  VISIBILITY  MEMBER  function 
is  used  primarily  to  establish  a  Data  Base,  although  it  may  be 
used  to  return  the  data  base  to  its  original  unused  state. 

6. 3. 2. 8  END  PROGRAM  Function 

&END 

The  END  PROGRAM  function  jteoDxrvates^xecu- 
tion  of  the  program  CBMVM. 

6.3.3  Submitting  a  Processing  Request 

The  sequence  of  Job  Control  Language  (JCL)  cards 
needed  to  execute  the  program  CBMVM  are  shown  in  Figure  81a. 
Initialization  of  the  Data  Base  for  the  first  time  requires 
allocation  of  space  on  disk  for  the  Data  Base  and  is  accomplish¬ 
ed  by  the  "//FT09F001  DD"  cards  shown  in  Figure  81b  and  the  $INT 
control  card  initializes  the  Data  Base.  The  "//FT09F001"  card 
in  Figure  81a  is  used  for  all  subsequent  processing  requests. 

Always  end  a  run  with  the  &END  control  card. 

6.3.4  Interpreting  the  Output 


Output  generated  by  the  program  CBMVM,  which  con 
trols  page  formatting  and  identifies  each  page  with  the  source 
program  (CBMVM)  name,  date,  and  time  of  program  execution,  and 
page  number,  falls  into  five  format  types. 


The  first  type  of  output  is  generated  by  the  &INT, 
&CMP,  &DEL  and  &END  functions.  The  output  for  these  functions 
indicates  the  start  and  end  of  processing  associated  with  the 
specified  function.  The  COMPRESS  function,  however,  generates 
additional  messages  indicating  that  a  certain  member  was,  or  was 
not,  moved  in  the  process  of  combining  unused  space.  An  example 
of  this  format,  for  the  COMPRESS  function,  is  shown  in  Figure  82. 

The  second  type  of  output  is  generated  by  the  PRINT 
function  with  a  blank  membername  field.  This  causes  a  listing  of 
the  entire  directory  for  the  Data  Base  in  the  following  format: 

nn . )  membername ,  EXTENT  (nl,  n2) ,  nb  PANELS, 

ORIGIN  =  (x,y,z)  ,  ORIENT  =  (a,b,c), 

AXES  HEADINGS  =  (xx,  yy ,  zz) 

where : 

nn  identifies  the  record  number  of  the  member 

within  the  directory 

membername  is  the  8  character  name  of  the  member  at  record 
nn 

is  the  location  of  first  record  of  membername 

is  the  location  of  last  record  of  membername 

is  the  number  of  panels  associated  with  the 
member 

is  the  location  of  the  SRP  in  the  original 
coordinate  system 

are  the  original  orientation  of  the  positive 
x,  y,  and  z  axes,  respectively 

are  the  original  axes  headings  for  the  positive 
x,  y  and  z  axes,  respectively. 

This  information  was  originally  supplied  to  the 
Data  Base  by  the  &ADD  control  card.  An  example  of  the  output  of 
the  SrPRT  function  is  shown  in  Figure  83. 
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The  third  type  of  output  is  generated  by  the  DUMP 
function.  For  the  member  specified  on  the  &DMP  control  card,  the 
directory  information  in  the  second  format  is  printed  first.  It 
is  followed  by  records  of  the  member  printed  in  the  format  shown 
in  Paragraph  G.3.2.5.  The  record  in  EBCDIC  is  printed  in  a  30A4 
format  and  for  the  hexadecimal  output,  15Z8  format  is  used. 

The  DUMP  function  is  used  primarily  as  a  debugging 
aid  for  Input/Output  errors.  An  example  of  the  DUMP  function 

output  is  shown  in  Figure  84. 

The  fourth  output  format  is  used  by  the  CHECK  and 
ADD  functions.  The  first  item  printed  out  is  a  reformatting  of 
the  information  on  the  control  card.  Then,  each  panel  definition 
along  with  its  input  and  absolute  coordinates  is  printed.  The 
format  is : 


nn.)  bndnm,nv  VERTICES 


where : 


INPUT  COORD- -ABSOLUTE  COORD-- 
(xn  ,  y  ^  ^  ,  ^11^  ^^21*  y  2 1 '  z  2 1 ) 

II  II  II  II  II  II 

II  II  II  II  It  II 


(x.  ,  y.  ,  z.  )  to  (x~  , y»  ,  z_  ) 

lnv  Jlnv  lnv  2nv  J2nv  2nv 


nn  is  the  panel  sequence  number 

bndnm  is  the  boundary  name  (8  characters  or  less) 


nv 


xli'yli'Zii 

X2i'y2i'Z2i 


is  the  number  of  vertices  for  the  panel 

coordinate  of  ith  vertex  of  the  panel  in  the 
original  system  of  coordinates  (i=l,nm) 

coordinates  of  the  it"  vertex  of  the  panel , 
converted  to  the  COMPIMAN  coordinate  system 
( i  =  l , nv) 


An  example  of  the  output  Generated  by  the  t»ADD  func¬ 
tion  is  shown  in  liuure  Hi. 
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Figure  84.  A  Sample  Output  of  &DMP  Function. 


nn. )  bndnm ,  nv  VERTICES  --  ABSOLUTE  COORDINATES 

(xl'  Zl} 


nn  is  the  panel  sequence  number 

bndnm  is  the  panel  name  (8  characters  or  less) 

nv  is  the  number  of  vertices  which  constitute  the  panel 


An  example  of  this  format  is  shown  in  F mure  86 . 


6.4  PROGRAM  MESSAGES  -  INCLUDING  ERROR  CORRECTION 

The  program  CBMVM  prints  out  information  and  action  related 
messages.  The  message  format  is: 

CBM5nni  message  text 

where : 

nn  is  the  message  number 

i  indicates  the  action  code  (^informa¬ 

tional,  A-action  to  be  performed). 

message  text  is  the  text  of  the  message. 


CBM500I  control  card  image 

Reason:  User  has  submitted  a  control  card. 

System  Action:  None. 

User  Action:  None. 

CBM501A  operation  UNKNOWN'  OPERATION. 

Reason:  The  operation  on  the  control  card,  (shown  in 

the  previous  CBM500I  raessaao)  is  unknown. 
System  Action:  This  control  card  is  ienoro:. 

User  Action:  Correct  the  card  and  resubn i ‘ . 

CBM503A  vertexnumbe r  INVALID  VERTEX  NUMBER  FOR  E<d\"'  :  .me  Inane  . 

Reason:  The  order  in  which  the  vortices  ait  :i von  i r 

not  in  a  clockwise  or  counter:: lockw i  r;«.  :  ver- 

t  ion . 

System  Action:  Vertex  number  1  is  use-:  . 

User  Action:  Delete  the  member,  correct  tin  <  .-  re:  an 

resubmi t . 
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Figure  86.  A  Sample  Output  of  CBMVM  &PRT  Function. 


CBM505A 


CBM506A 


CBM507A 


CBM508A 


CBM509A 


CBM510A 


CBM511A 


NO  NAME  GIVEN,  operation  IGNORED. 

Reason:  This  operation  requires  a  member  name,  but  none 

was  supplied. 

System  Action:  The  operation  is  ignored. 

User  Action:  Supply  the  member  name  and  resubmit. 

membername  NOT  FOUND. 

Reason:  For  the  Delete  function  ( &DEL)  ,  Dump  function 

(&DMP),  or  Print  function  (fcPRT)  the  specified 
visibility  member  name  does  not  exist. 

System  Action:  The  directory  of  the  visibility  data  base 
is  printed,  instead  of  the  requested  function. 

User  Action:  Check  the  control  card  for  non-existent 
member  name. 

NUMBER  OF  PANELS  INVALID  FOR  MEMBER  membername . 

Reason:  The  number  of  panels  as  specified  on  the  ADD 

function  control  card  ( &ADD)  is  either  less  than 
1  or  greater  than  15. 

System  Action:  The  control  card  is  iqnored. 

User  Action:  Correct  and  resubmit. 

axis  FOR  X  INVALID,  MEMBER  IS  membername . 

Reason:  During  the  Add  function  (S.ADD),  the  direction 

of  the  user's  X-axis  is  not  F,  A,  L,  P. ,  V  or  D. 

System  Action:  The  control  card  is  iqnored. 

User  Action:  Correct  and  resubmit. 

axis  FOR  Y  INVALID,  MEMBER  IS  membername . 

Reason:  During  the  Add  function  (&ADD),  the  direction 

of  the  user's  Y-axis  is  not  F,  A,  1. .  '  ,  r  or  D. 

System  Action:  The  control  card  is  ignored. 

User  Action:  Correct  and  resubmit. 

axis  FOR  Z  INVALID,  MEMBER  IS  membername . 

Reason:  During  the  Add  function  (&ADD),  the  direction 

of  the  user's  Z-axis  is  not  F,  A,  L,  R,  U  or  D. 

System  Action:  The  control  card  is  ignored. 

User  Action:  Correct  and  resubmit. 

X&Y ,  X&Z  OR  Y&Z  ARE  COLINEAR  FOR  MEMBER  membername . 

Reason:  The  directions  of  two  axes  are  the  same  (ex. 

X=L  &  Y=U  &  Z=U) . 

System  Action:  The  control  card  is  ignored. 

User  Action:  Pick  unique  directions  for  the  axes  and 
resubmit . 
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CBM512A 


CBM514A 


CBM515A 


CBM516A 


CBM517A 


CBM519I 


CBM520I 


CBM521I 


DIRECTORY  IS  FULL,  CANNOT  ADD  membername. 

Reason:  No  space  is  left  in  the  Visibility  Data  Base 

directory  to  add  an  entry  for  this  member. 

System  Action:  The  control  card  is  ignored. 

User  Action:  Increase  the  directory  space  and  resubmit. 

membername  ALREADY  EXISTS. 

Reason:  User  has  tried  to  add  a  member  definition  under 

a  name  that  already  exists  in  the  Data  Base. 
System  Action:  The  control  card  is  ignored. 

User  Action:  Use  a  new  name,  and  resubmit. 

END  OF  DATA. 

Reason:  The  end  of  file  was  found  before  the  END  Program 

control  card  (SEND). 

System  Action:  The  program  is  ended. 

User  Action:  Check  to  make  sure  that  all  the  control 
cards  were  processed. 

I/O  ERROR  ON  RECORD  recordnumber  (INDEX) . 

Reason:  An  I/O  error  occurred  on  the  Visibility  Data 

Base . 

System  Action:  Terminates  the  program. 

User  Action:  Contact  Systems  Programmer. 

I/O  ERROR  ON  RECORD  recordnumber  (DATA) . 

Reason:  An  I/O  error  occurred  on  the  Visibility  Data 

Base . 

System  Action:  Terminates  the  program. 

User  Action:  Contact  systems  programmer. 

NEW  MEMBER,  membername,  HAS  nn  PANELS. 

Reason:  The  user  has  added  a  member  definition  to  the 

Data  Base. 

System  Action:  The  addition  is  accepted. 

User  Action:  None. 

COORDINATES  ARE  TRANSLATED  TO  seat  reference  point 
coordinate . 

Reason:  The  user  added  a  member  definition  to  the  Data 

Base . 

System  Action:  The  addition  is  accepted. 

User  Action:  None. 

COORDINATES  GIVEN  AS  axis,  axis  AND  axis  ARE  NOW  F,  L, 

AND  U . 

Reason:  The  user  added  a  member  definition  to  the  Data 

Base . 

System  Action:  The  addition  is  accepted. 

User  Action:  None. 
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CBM522I 


CBM523I 


CBM524I 


CBM527A 


CBM528I 


CBM529I 


CBM531A 


AXES  HEADINGS  ARE  xx,  yy ,  AND  zz  . 

Reason:  The  user  added  a  member  definition  to  the 

Data  Base. 

System  Action:  The  addition  is  accepted. 

User  Action:  None. 

membername  DELETED. 

Reason:  The  user  submitted  a  DELETE  Visibility  Definition 

function  control  card  ( &DEL) . 

System  Action:  The  requested  deletion  was  made. 

User  Action:  None. 

INITIALIZED. 

Reason:  The  user  requested  that  the  Visibility  Data 

Base  be  initialized  via  the  Initialize  Visibility 
Data  Base  Function  (&INT). 

System  Action:  The  data  base  is  initialized. 

User  Action:  None. 

NO  SPACE,  CANNOT  ADD  membername. 

Reason:  There  is  not  enough  space  in  the  data  base  to 

hold  the  requested  addition. 

System  Action:  The  control  card  is  ignored. 

User  Action:  Increase  the  space  for  the  Visibility  Data 
Base . 

membername  WAS  IN  PLACE. 

Reason:  The  user  requested  the  data  base  be  compressed. 

The  member,  membername  was  already  compressed, 
and  not  moved. 

System  Action:  The  member  was  not  moved. 

User  Action:  None. 

membername  NOW  IN  PLACE. 

Reason:  The  user  requested  the  data  base  be  compressed, 

the  member,  membername  was  not  in  place,  and 
therefore  has  been  compressed. 

System  Action:  The  member  is  compressed. 

User  Action:  None. 

panelname  HAS  SAME  NUMBER  AS  panelname . 

Reason:  In  adding  a  contour  definition ,  two  panels  h  o 

the  same  panel  number. 

System  Action:  Both  panels  are  accepted.  Note  that 

references  to  the  second  will  cause  a  reference 
to  the  first. 

User  Action:  Delete  the  member  definition,  correct  the 
error,  and  resubmit. 
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CBM532I 


CBM534I 


CBM535A 


CBM536I 


CBM537A 


CBM 5 381 


PROGRAM  END. 

Reason:  The  End  Program  function  control  (SEND)  card, 

or  the  end  of  file  card  was  encountered,  or 
there  was  an  I/O  error,  or  there  was  an  unknown 
operation. 

System  Action:  Terminates  program. 

User  Action:  Make  sure  that  all  control  cards  were 
accepted,  and  processed  correctly. 

meinbername  WITH  nn  PANELS  HAS  BEEN  ADDED. 

Reason:  Member  has  been  successfully  added. 

System  Action:  Reads  next  control  card. 

User  Action:  None. 

membername  NOT  ADDED  DUE  TO  nn  ERRORS . 

Reason:  During  &ADD  operation,  the  system  found  nn  errors. 

System  Action:  Reads  next  control  card;  member  not  added. 

User  Action:  Correct  error  and  resubmit. 

MEMBER  membername  CHECKED,  nn  ERRORS. 

Reason:  During  &CHK,  the  system  found  nn  errors. 

System  Action:  Reads  next  control  card. 

User  Action:  Correct  and  resubmit. 

DATA  BASE  IS  NOT  VISIBILITY  DATA  BASE. 

Reason:  First  record  in  directory  contains  a  keyword 

1 IVIS '  to  identify  a  Visibility  Data  Base.  We 
accessed  a  data  base  without  that  keyword. 

System  Action:  Terminates  program. 

User  Action:  Check  JCL  cards  and  access  correct  data 
base . 

COMPRESS  FINISHED. 

Reason:  Compress  successful. 

System  Action:  Reads  next  control  card. 

User  Action:  None. 
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k 


CLF3IMAN  ulMi-uoTluN  T  AJ  E 


A .  CONTENTS 

COMdlFmN  0  I  S T  n  ldoT  I  ON  TAPE  IS  AN  Idi'i  STANuaRo  LAjcL,  jIi-  Av  r., 
ioJobPI.  DENS  IT  Y  =  3  »  PARITY=COC,  iEHMLvE  TaPE  LUNTaiMNo  J  l  Pm-- 
T  1 T i ON  Ed  DATA  SlTS  AND  SIX  SE  wdl  NT  1  AL  dATA  StTc.  1  H  E 
SEE  1 AL  P  uR  lhE  uISTrtlBUTlLN  TaPl  IS  CriFTPc.  Tht  dmAKAoTL'  IoTICb 
CF  TriE  DATA  SETS  ARE  DESCRIBED  IN  THE  FCLLGv.lNG 


dataset 

file 

lpElL 

RELF  M 

cLKSIZE 

LrGANIZAT  io 

uCFd 1 FAN.T  PDuCMNT 

1 

o  C 

F  B 

cd  D 

ScLJdI.T  i  AL 

dOMd  I  FIAN.LLAoLI  B 

2 

0 

1  3G3u 

P  A  p  T  l  T  I  0  Nl  i- 

LGMe iman  .source 

3 

6  0 

F  c 

BOO 

FARI  11  I  ON  L  D 

LuFB  1  FtAN.  AM  HCAT  A 

4 

2-i  0 

F  6 

24c 

S  c^J  En T  I  a l 

CUMcIMAN.CKSTCATA 

5 

3c  e 

F  6 

3c  6 

ScCUEnT i Al 

C  l>  M  d IRAN. INI T  CAT  A 

6 

1  o  4 

VdS 

3  Z6C 

S  E  w  0  w  N  T  I  a  L 

CoFd I F  AN . S  F  PL  ANT  h 

7 

EC 

Fb 

feOU 

SclUENT 1  ad 

CUFol man.visgata 

e 

^  4  C 

FB 

240 

SL  d'JEN  T  I  al 

T  F  c  FIRST  F  let 

ON 

ThE  TAPE 

I  S  a  SEwUcN  T I AL 

FILE  A  Nd  0  ON- 

TAINS  TFE  DESCRIPTION  UF 

IhE  LaIa  SETS 

UN  ThE  TmPL  AND  The 

INSTALLATION  frocedore 

IN 

d  Ak  D 

IMAGE  FORMAT  IScl 

A  F  P  EN  D 1  A  A  )  . 

The  SECCND  FILE  CuNTaINb  Thl  LCAC  MoDJLES  LoMOh,  odFiA F, 

LdReM*  AND  CBMVM  MEMBERS  bf  Tht  PmRTITILNFD  DATA  SET  L  L-.’itj  i  MA'  <  • 

L  0  A  D  L  1  b .  A  LINK  EDIT  RAF  d  F  TheSE  LOAD  No  JUL  E  A  IS  GIVEN  IN 
APPENDIX  B-l,  Z,  3,  A  xO  A  L  F  TfF  CuFifc  I  RAN  JSFR’S  GLIDE. 

FiLt  3  LCNTAINS  SOURCE  MODULES  dEFopZ,  CUMtP3,  Cof'lPa, 

AND  CuFlcFF  AS  'MEMBERS  OF  THE  P  A*  T  l  T  I  ON  EU  DATA  SET  CLRdImaN. 

SCLr.CE.  THE  CRAPhIC  S J0RLLT  INE  CALLS  IN  CoFCPZ,  CdFLPp,  AND 
CUMLPA  ARE  WRlTTtN  f  UK  A  OLULC  *<300  El  EC  T  RO  ST  aT  I  d  PLLHEk.  T  Fu. 
LSLKj  FAY  nAVE  T L  CPAnGE  IFESE  CCCES  AND  COMPILE  AND  LlNi\  fcui  1 
ThESE  SCBKCUTINES  To  CdFCm  TG  JjE  ThE  FLUTTER  aI  Ii-cIK  c  I  T  L  . 
CBMGFF,  THE  F  CURT  H  MEMBER,  IS  Iht  UFLlUl  pllt  ROUTINE.  11 
Ujlc  data  GENERATED  L.\  UNIT  II  DURING  A  LLHbl  MAN  RoN  hHLN  PFk7 
IS  ACTIVATED.  ThE  CDDE  IN  CBMLFE  MODULE  Id  ViKITTEN  FOR  a  Cal  — 
OCFiP  FLUTTER.  LISTINGS  CF  IhESL  SOURCE  MODULES  «Kt  IN  aPPEauIa  L. 

FIlES  4  Thr.CUoPI  0  ARE  StVCENTIAL  DATA  SEIS  ANC  LlnIAIN  DATA 
NcCESbmRY  It.  EXECUTE  CBMC4.  IN  FILE  FCUK  The  DA  T  a  SlT  CuKu-I.ImN. 
AinTHuATA,  CESCRIdED  IN  SElTION  A  CF  CuFBIMaN  USER’S  CUILl,  m  A  j 
JhE  wNlHKUFCMtlrvIC  SURVEY  AND  KLGKESSICN  dATA  Fi_k  lSt-7  JSAF 
PILOTS  mND  1  S  7  3  US  AkvY  PILdTS.  THt  DLL  LU.uS,  duNTpuL  CAmS, 
mNC  DATA  NECESSARY  IC  CREmTE  ThIo  uATA  SL T  aRC  LIbIlU  IN  a  P  — 

fenjix  l. 


FiLL  b  HAS  The.  CDMh1vAN.gkS1.,aJA  _  A  T  A  StT  »Hu.r  ll'  i/.  1  i . 

Tnt  SEAT*  PANEL*  AWiJ  4.J.\T(\LL  G  A  T  a  F  i_m  Th  l  •*  7 1-  eJ  1  l  R  t  v.  S  1  A  T  i «.  ■* 
CGNF  I  ^>Ck AT  1  ON .  The  J  L  L  A  R  D  S  t  CONTROL  CARDS,  mN  u  1  h  h  c  l.  1. 
oRLATE  ThlS  DATA  iET  ARE  i\  APPeN^IX  t. 

ULt  t  HAi  THc  CAT  A  StT  C  CM  o  1  MAN.  1  N  1  T  J  AT  A  nnltr  „l’:TA4io 
SATA  NECESSARY  To  GENERaTc  T  n  E  CCMblMAN  LINK  SYgTLM  A  Uu  Fr  l.'.h  i- 
I  AG  MESSAGES. 

FILE  7  hAS  THE  SATA  SlT  CO'-a  1MAN .  SMPLANT  r  ..hl.F  U.k.i.o 
lb  SETS  OF  SAMPLE  ANThKgPCMlT  R  Y  i-lp.  ThE  gAKD  I.,?U1  CPIJgN  lE 
ThE  INPUT  \2  ANThkuFCME TRIo  DIMENSION;,  FjNCTluN  (SEE  SECTION 
A. 2. 12  aND  FIGURE  27  OF  ThL  USER’S  GuICE). 

FILE  fa  FAS  THE  DATA  StT  *,  C  M  u  1 M  a  i .  •  V  1  S  u  **  T  A  unl^h  G  o  f  >  1  i  i .  S 
ThE  V  IgIsILITY  DATA  (SEE  SeCTiON  t  LF  CL-U'IKaN  „SEk’S  ojIglJ 
hGR  ThE  A7E-01  CREr.  STATION  c  CNF  i  COkAT  JuN.  ThE  JLL  uwi,  LuR- 
TRCL  CARDS.  AND  DaTA  ^SEC  TO  CkEaIE  ThlS  DATA  gE  T  ARE  IN  AP¬ 
PENDIX  F. 


b.  INSTALLATION  PROCcggRc 

ThE  GENERaL  Pr.OCEDoRE  LESCKicED  hErc  TO  CUPY  a  gA  Ia  E  I 
From  CCNoIMAN  DISTRIBUTION  TAPE  TC  DISK  CulSiSTS  DF  T,.l,  jTcPS. 
ThE  FIRST  STEP  ALLOCATES  SPAoE  FoR  ThE  lMTA  StT  To  GISk  gSINj 
PGM=IEfoRlA.  ThE  SECOND  STtP  COPIES  ThE  DATA  SET  1C  DISK 
gSING  PGM=ILHMCVE. 


//ALLOCATE  JOE 
//aLLCC  EXEC 

//D01  DD  DSN=COMgIMAi\.TPDloMNT  , 0 1 SP= I NE k , CA T LG ,UE LE T E J  , 

//  SPACE=(TRK.(l»l))*DCo=(REChM=Fb.LREoL=JO.bLRSlEt=oJC). 

//  UNIT-DISK  »VGL  =  3tR=VCi.CME 

// 


THE  DOB  PARAMETERS  FOR  ALL  THE  CaTA  Sc T S  aK t 
TABLE  IN  SECTION  A.  THE  SPACE  PARAMETERS  FOR  The 


GIVEN  IN  ThE 
DATa  SLTS  ««l i 


uATAStT 


space  parameter 


COM  <3  IMAN.TPCCCMiM 
CCMal MAN. LO AglIB 
gCMBIMaN.SGORCL 
CLMuiMAN.ANThDATA 
CCMIdlMAN.CRSTDAT  A 
CCMuIMAN.IN  ITGATA 
CCMclMAN.SMPLANIH 
CCM6 IMAN.Vl SCAT  A 


( TRK , ( 1 ,1 ) ) 

( TRK . ( 20» 1 G  ,  B 1  ) 
(  TR  R  »  (  B  » 1  ,21  J 
l 2Mb»2 UUJ) 

( J66,2DCJ) 

<  tar  ,(  i  ,  m 

(  IRK  ,  (  1  ,  l  )  ) 

I 2Ao ,2JUJ  ) 


THE  ’VOLUME’  IN  VCL=SER=VoLOML  ShouLD  EE  0  lANutU  To  REFLECT  Tht 
DISK  VOLUME. 
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1 


I  ^  t  JlL  Tu  2  o  P  Y  A  ''Jr.  I|  I  i  i,  j  :  l  t  *-i~ '  I'iu.u-  ii  t 

FrtLM  LFMPt  F  1  L  ►  /  IS: 


/ /  cl  p  y  pjs 

//lui’t 
//SYSPMM 
//SYSUT l 
//>.u*T  Pc 
/  /  L  b  C  S  K 
//SYS  If. 
wLPY  PJS 

/* 

// 


Jl  F 

£  X  £  C 

C  C  SYSl.j1=A 

L)  j  J  \  1  I  r  S  Y  Su  A  *  :>  P  A c.  r  -  l  T  c.  iv  ,  (  i  ,  i  )  )  i  j  1  .il; 
C  J  J\iI=lHPE»Y_L=lP>'IVAl(_,i\Ll.^i'»«Si.n::: 
JD  Jl  <  1  I-wl  3  K  t  Vwc-S'cP-  <LUk  t  u  1  S  *J  =  o  L  J 

lJ  J  ♦ 

cljPblHu.n.LortJLi:  #*-r'CP-TAHc=4lc  '1  Hi  |J) 


T  m_  JCL  To  Y  A  SE«jc  <i  ul  u  a  I  a  1  i  Li.vi  1  ■VN.A'viti,  -  I.,  i 
f  KlM  CBN'TPt  F  JL  t  A  i  S  : 


//CoPYSt.  J  L  c 

//LUPY  E  X  EL  PoM: IcnMLvf 

//SYsPPINT  JJ  3  Y  SCL  T  =  A 

//SYSUT1  JcJ  jMT=S»Si)P,5PJCl  =  M'X,U,1)  ).MsP-cLu 
//otiMTFF  J  J  UNlT=JAPt*YLt-lPr‘lvATtiKl)/4l,*SLK-Li.'vlrn),i 
//oBMOSK  JJ  Ui\  I  T  =  C  1  SK  t  VoL  =  S  t  K=  v  oL  tF  t  •  ill  S*>  =  Ll  u 
//SYSIN  UU  * 

COPY  jSNaM£=CCwu1HaN.aMFJAT  A,  FPL(»=T  APF-U.F  iTPt  ,  A  )  ,  T  ^  „ 


I  J  F  :  04. 


/* 

// 


/ 1 


t 
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LtiMAUL,  •J'tAJ  1  OUO 


HCSATN2*  Himo  1CB 


APPENDIX  B-2 

LINKAGE  EDITOR  MAP  OF  CBMAM 
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fcNTKY  dCIJKlbS  OJ 

I.IIAl  ltNl>Tt  LAtrt 


APPENDIX  B-3 

LINKAGE  EDITOR  MAP  FOR  CBMCM 
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M<  l  I  -UOM  1  IV  i  01 


APPENDIX  B-4 

LINKAGE  EDITOR  MAP  OF  CBMVM 
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•••*LB*VP  NCV*  JL-JLl)  TL  CIAT4  se  r 


APPENDIX  C-l 

COMBIMAN  SOURCE 
CBMCP2  LISTING 
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1 


c 

c  * 

c 

L 

C 

L 

C 

L 

C 

c 

c 

U 

c 

c 

c 

c 

c 

c 

c 

c 

c  * 

c 

c 

c 

c 

c 

c 

c 


c 

c 

c 

c 

c 

c 

U 

c 

c 

c 

c 

c 

U 

L 


subroutine  ldmcp^mx.yi 

•  «  +  *«•****#*«♦*«****»**?*♦*•-»*•*# 

CtJMC  P2  -  PLOTS  MAN-MUUfcL  AND  CRE*  ilAfiuN  G\  P  L  l  1  T  t  n 

CALLED  BY  - 

caMCPl  -  MAJN  UUMb  1  MAN  PlCT  R  L  L  T  I N  t 
UdMCP^  “  HEADING  PLOT  kuuTINc 

CALLS  - 

PLCT  -  CALcCHP  ROUTINE  (  UK  A  *  lH:I 
SYMouL  ”  GOULD  CHaRAcTck  PlJT  RojT  i  .L 

OUTPUT  TO  - 

JNiT  9  -  PLuITLk  DATA 
PARAMETERS  - 

X  -  AKkAY  OF  X  VALUES  To  oc  PLOTTED 
Y  —  AkrAY  OF  Y  VaLUL  >  1 u  Be  PLuTTcJ 

•  ***••*«******«***»$->?#? 

COMMON  //  CbMbXY  //  MAN-MODcL  ATI  ..A  FA 

pKUDcUTtD  ENFlcSHMCNT  ELLIPSOID  jJi.pAvt:  PulNTS  -  aYZ. 
iNDtX  AkR  A  Y  TU  CeFINt  KcLATiGNi*-iIP  j)L  I  EN  PuINfS  ANu 
L  INKS  . 

INDtX  AKKAY  Tu  XY  l  *  S  Tl  LOLA  T  c  1  Aj.jciJ  w  iNt  cN^PflNTo# 
INTEGER  XYZK 

UUMMON  /LBMiiAY/  A  Y  l  tN  l  3 . 1  U  C  J  )  *  X  Y  Zk  l  L  ODD  I  »  A  i  *.1  A«s  l  <.  ,  A  U )  , 

I  MAXT  AM  2  *  <t  J  ) 

LuMMuN  //  CBMXfZ  //  M  AN— MUD  tL  a,*D  AY,:  J  *  T  A 

MAN-MuUEl  JOINT  ANo  ELLIPSl  CeNTrFS  INcuTKmL  **N  I 
PKCOEL  T cD)  . 

*CKK  jP Ate  PANlL  XYZ  DATA. 

KtY  T  u,  *XYZ  ARRAY  -  ICbNTIFYlNu  Pi.lVl  a  l  T  • :  m  »  .  ,  t  u  . 

RAX  NuMoLR  LP  X  YZ  '  S,  rtUf\KSPAc.t.-AYj,j*  a  l  V  v  »  »i  k,.i. 
PCINTS  ALLunED. 

iNU  Mb  t  K  u*"  i-  I  N  K  St  KEYS*  Ul1  j»  L  I  1  j»  a  i  *.  >R  .«i.  i  - 

aVZ  '  j  »  CONTROLS*  AND  CiMt\slUN->. 
kEYTau  OolIkkE  E  P  INo  ARRAY. 

UMklL  puint  data. 

jIATl  j  a  I  T  k.  r  ARkAY. 

INTEGER  nXYtK*CTLlYP»uTLP>*L»eiLP  '*f»-LA,\r.  Tu  t  -» v 

CdMMlN  /  l  e  Maj  /  /  XYZLlifHOttMtXYZI  3  »  *♦  w  j  ,  r.  a  Y  <  5,  ^  i  *  a  a  ■*  Z  *  *  ./  1 

l  M  A  A  X  Y  L  t  VA  X*.MAXr\£  Y  tMAXv.lL*  .  .  J,  1. 

i  S  R  V  Y  (  t  )  «  M  j  0  Y  I  c  J  f  I  aK  I  i'  I  1  '  jot  i  .  It  I  1  •’*  j  ^  l  •*  J  1 

>  M  Y  T  A  U  *  2  •>  o  1  t  L  T  L  '*  A  A  (  c  »  i  J  0  <  t 

**  L  T  l  T  f  P  t  i  *>0  I  ,  u  I L  X  r  (  *> ,  L  ^  I  ,  u  T  l  p\  l  >  »  ./)»>,  I  L  P  <  i  (  »  -  /  1  » 

S  Jl4.SK  ,(  31  I  iKE  It  1  X  Y  t  f  A  f  U  ,/«>?.,  ...  1  L  *  I  1.  .1  t  I  N  P  i  • 

o  I  S  «  1  7  .  > 


*  .  .  jI  ...w 
J  J  J  j  L  1  v  J 
J  i  J  1  £  ~  . 

)  j'i  .4  H  J 

J  ’J  i  V  »/  V. 

3  -x  f 
JjwJU-v 
J  j..  1  7  ^ 

J  jij  j  t  „  j  j 
J  sJ  <J  .J4  L  J 
J  l»  J<.  v>  O 

O  ^  U  »  >  U  J)  :/ 

J  J  ^  Z.  0  J  s* 

J  <iKs  ^  ~  J( 

J  Jj  •  t  / u j 
Jk/W.a  "  v  J 

J  Uk>  ^  j  ^  ^ 

Ju. .•  >j.j  :  j  j 

f  1.  '  i  j  iL  v  \j 
J  J 

jtUw 

Gw-  / 

J  Vk/ 

j;  /  • 

^  J  ^  .  );,k/  , 

o  u»  u  ^  5  S  /  v> 
o  Ju  ^-*  ^  .. 

j  -  _  .  1  **  t  «  . 


■J  I  Mt  NSI-j.*  xiii.ru> 

1  N  T  f  j  E  <  ;i  l  A  N  r-  *  n  i  1  -v  '.  .  „  I 

^Ul  V  Al  i  »u  r  i  .'l  A4Kv:*lA‘<N.>(  ill 


♦ 


o  r>  o 


C  PLuT  MA.i-iMi_.iJfc  L  lI.NnS  AND  wuhnjT  a  I  Iu.l 

C 

J=IA6S(NtYTAil(J,l)  ) 

H  l  ER  I  J I  -  l 

CALL  PLuT  lX(LI»Yll)*3l 
L 

ao  50  1  =  2,NL.,KS 
J-l  A3SI  KfcrT  ah l 5,  1  )  ) 

K=KEYTAot  1,1) 

MlER(J)  =  1 
C 

C  DISPLAY  ONLY  H  E  A  Li  AND  NtuK  LINnS  it-  lAn(j)=G  iuFF) 

C 

IF!  (  IS«  l  J)  .cJ.U.  A.NL.  (  1  .  L  E . 3 . CR .  I  .OE  *  11)  I.A.w.IShISI.E...  _  ) 
«  GO  TD  2  0 

C 

C  LOCATE  CoUkDINATc  OF  PncvICuS  FLINT  Tr-.t  CHAIN 

C 

L  =  HIEk  (J-l  ) 

CALL  PL  CT  (Al  L  )  ,Y  (L  )  .  3) 

10  H  =  2 
C 

C  CrtfcCN  IF  uMIT  (jK  include  STATUS 

C 

IF  l  KEY  TAB!  5,  1  )  .LT  .u.ANO.KE  y  TAa<  6,  I  I  .L  T  .  J  )  ,■■■=.; 

CALL  PL  01  I  A  (  1  )  ,Y  U  )  ,M) 

20  J  =  l Aesi  NEYTaD lo,  I )  ) 

IF  (J.eu.l)  G  Li  Tu  50 

PLOT  ENFufcSHEO  MAN-McCfcL 


C 

C 


C 

c 

c 

c 


JO  AP»KEYT  AE  1  1,  I  M-NLNNS-1 
Ll=K.P»KEYT«olo,l  )  -  2 

J  5  OC  45  L2=NP,Ll 

CALL  SYMdUL (X (L2 I-.D4, Y(  L2)  ,  .1  15,  in., 
43  CCNI  INUE 

IFIMINTAM1,  D.cg.w)  GO  TC  3  0 
L  1=M|NT  AM  1,  1  )  +NLNF.S 
L  2s M l NT  AN  1 2 , 1 ) ♦NLNNS 
CALL  FLuTlAILl).Y(L,),J> 

CALL  PLOT  (X  l  L2  )  ,  Y  (  Li  )  ,  2  ) 

L  1=  MAXT  AM  1  ,  I  I  ♦nLNNu 
L  2=  MAaT  AN  1  2  ,  i  )  t.L.SXi 
v_  AL  L  PLc1IXIL1),Y(l1),  i) 

CALL  PLuT  ( X ( L  2  )  ,  f  (  L  a  )  ,2) 

3  o  lcntinuc 

PLcT  aCAn  a  T  A  I  luN  PA. .ELS 

IF  (NLNNS.tC.NNEY)  A  L  I  J  KM 
1  I  =  N  L  N  K  3  ♦  1 

DC  d  J  1=11.  NncY 
N=KE  YTAj  (  1,1  )  *,’,A  Y  l  ♦T.LNK  s 
CALL  PLuT(X(N),r(N),JI 
M  =  2 

IF  (  KEY  T  nil  I  S  ,  I  )  .  L  T  •■)  .ANU  .!>  L  Y  T  At  (  (1,  I  I  .1 


•  Oil 


I 


l  /  j. 


) 


25  3 


^  U  J  i  ^ 

j»l  A6it  TT  Ad  10.  1  J  ) 
l  *K  ♦  1 

K**  ♦  j—  l  jjoImjj 

OC  6 C  J*L.K  i J 3J^ 

DO  ULl  PIC1UIJ).»UI|',I  JJ.1..U 

C  yjtlr-u. 

80  COMINut  J  ao  1  JOn/U 

C  j ji  i: 

RfcTJRto  jjijl^oww 

esc 
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SUBROUTINE  CoMCP)1Ux,UY,SClE,x201,aZC3,  itw  ,  U'trtii'l 
C 

!-*♦»•*»*•**•••••••»•••**•*••*****'' 

c 

C  udMCP3  -  AHlItS  CUMoiMAN  OAlA  FUR  Lfr-UM  PLOT  ^  lMI  il 

C 

c  calleo  by  - 

C  C  0MCP 1  -  MAIN  C0M6IMAN  PLOT  noLTlNE 

C 

C  OUTPUT  TO  - 

0  UNII  11 

C 

C*.  .****.*««*,**•****», 

c 

INTEGER  lCxl2Ju0i 
REAL  CXI  1 )  i  UT  (  1 ) 

C 


COPY  . S  C8M6XY 
COPY  ,S  C0NVEw 
COPY  ,S  CEMXYZ 
C 

INTEGER  PVIEw 
I£C*0 

PvlEw*oMtCAll,2l+CMEGAl2,3>+2 
Tt MP'AdS l ROLL ) »A0$ (PiTCn) +ABS  < YAw I 
I  F  (TEMP.  NE.O  .  IPVI  E«=  + 

N  »  1  S  A  (  13  I 

C  PlCT  NUMdER 

MAXO*NXY  Z+NtaXYZ*NLNr,S 

aR  ITE ( 11 ,  10)  MaaJ.NwXYZ ,Niv£Y .NLNkS.NXYZ , SC  Lc, aZOI , A  2 J j , , 1 P£k  „P 
C 

OC  20  1*1, MAX 0 
2  0  I  0 X (  1  )*UX ( 1 ) • loo. 

c 

WRITE  111.30)  l 10X1  I ) , I* 1.MAX0 ) 

c 

UU  25  1= l ,MAX0 
2  5  I  0  XI  l  I  =0  Y  (  1 1  •100. 

C 

aRITE  I  11,301  I  l  OX  l  I  I,  1=  1  ,MAXO) 

WRIT  t  I  U  ,  301  (KEYIABii,  II,  1*1,  N  KEY) 
aR  ITt ( 1 1 , 30)  (KEY TAo<5, I  I , 1*1 .NKEYI 
aR  ITE  (  11  ,  30)  IiUtYTAolB.  I  )  .  I*  l.*KcY  ) 

C 

OC  50  I*  l  ,2 

WRIT  t  l  II  ,  -.0)  It  MINT  Ai,  (  1  ,  J  |  ,4*  1,  Nl'«vS  I  I 
WRITE  111  ,40)  (  MAX  T  AM  i ,  J)  ,  J*  1  ,NLNkS  ) 

50  C  GM  1  NOE 

C 

WRITEI11.6JI  IkSaY.  ISRYY,  IwiviP 
wRITE  (11  ,C5)  PVIEw,  ROLL,  PITCH,  YA, 
a  5  EuflMAKl  2,3+10.2) 

WRITE  (11,70) 

RE  TURN 
C 

C  F  U  R.WA  T  S 

C 

10  FORMAT  II  *,213, 12,  1*,F<,.2,2F7.2.212) 

30  FuRMATUolS) 

*0  FoFMAT(20l*l 

60  FUFMATI20A*) 

70  Format  (  *+-9991 

c 

L  NC 


3  0  o  o  2  j  v-  -j 
jOUOPowv 
•J  w  -*  C  Tou 

JOu  0  2  Ou  J 

JoJoC  »uJ 
JOuJ*  JUU 
oJ.oJolu 

UJoJjluu 
<J  'Jyj  o  j  1  1  o 
uooo; i  lio 
jc/uo3  1  Jo 
J  CAY/  jj^Co 
o o J  o  3 Joo 
J Ju 

J  Joki  3  ?1au 

J  uJ  /ou 
uOuoyJcu 
Joooj'rJw 
UOooHCUk; 
C jJ  oH  low 
JjuotCOU 


JuOo'toOO 
.O  Oku  »7  /  L*  C. 

JJuo*»30o 


(J  J  J  ^ 

J  O  o  u  2  J  s 


CJoJly  7  2  G  o  •. 

Uwu w)oU 


Jwoo/ »u* 


>J  Go  JUO 

Jv.UoM.Uw 
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subroutine  comcP'.iox,  jy.slle,  ipersri 

U»UwlvUu 

c 

J  u  G  V  1  1  UU 

L  * 

*  * 

• 

•  *$*** 

J  JJui  L  vU 

c 

u  u  U  L*  1  .3  u  u 

u 

CdMCPO  -  PLOTS  He  AO  I  NOS  ANC  DEFINES  oLLNCA*  IE  S 

F  UK 

J Juol  ^  uu 

c 

PLuTS  UP  MAN  MODEL  ANO  LRE*  ST-IICn  - 

Juuui B uJ 

c 

GGulU  PeOTTEK  (  I  NTERMEO  1  Ale  KCv,l|Ne) 

0  uU  U 1  OLD 

c 

u  Juul  7 u  U 

c 

called  by  - 

cp  uUU  1  Cl, u 

c 

CBMCP1  -  MAIN  CONolMAN  PLOT  KCellNE 

Ouuui^ifO 

c 

J  U  j o Z uuu 

c 

CALLS  - 

J  Ju  i  uu 

c 

CBMCP2  -  PLlTS  MAN-MOCEl  AND  CRE«  ST- HUN 

C,  Ni 

uoJLu 

Z J ULc ^Lu 

c 

cLSCuT  -  free  Buffer  (Uoulo) 

DvCuiJcv 

c 

NUMBER  -  PL  CT  NUMBER  IGCuLu) 

UuuOt  ‘♦UU 

c 

PLOT  -  GENERAL  PLOT  IGUULC) 

0  Uu  u  2  Bo u 

c 

PLOTS  -  INITIALIZE  PLOTTER  (uOuLJ) 

J0v  u^:  cU- 

c 

SYMBOL  -  Plot  SYMBOL  IGGgLDI 

7u.y 

c 

U  juJ2 Sou 

c 

OUTPUT  TO  - 

!)Uu  ut  TU  U 

c 

SYSPLGT  -  GOULO  PLOTTER 

J  UOf  uu  J 

c 

OUUuJ  l  U  c 

c 

PARAMETERS  - 

0  UU  0  i  2o  o 

c 

OXIiuOO)  ARRAY  CP  SCALEu  X  CUURHNAUS 

Juu 

c 

OY(3uuDJ  ARRAY  OP  SCAlcD  Y  CGGruINAIES 

J  Ju  wG  ^uu 

c 

SOLE  -  PLuT  SCALE  FACTOR 

U  UU  -/G.  i >  vU 

c 

IX  -  RcAl  RCRLD  COORD.  ALIGNED  »•  1 T  h  X 

juRL  t N 

C  Cj KU  • 

J  Of  J  u  JOuU 

c 

IY  -  REAL  rORLO  COORD.  ALIGNED  -iTh  r 

SCKtcN 

L-  C  J  KC  • 

UuJ  uu  / uu 

c 

Jspw  G  J  Ou  w 

c  * 

♦  ♦*•*♦*****♦•*♦#*****•♦* 

*  * 

♦ 

U  uU  U  i  *7uu 

c 

U  Uu  04  uOu 

DIMENSION  XZUIJI.JXm.OYI  1) 

pui Oh luU 

INTEGER  MSGI3),  Ivltwls)  .HSGl  I  5 » .  BLANK 

J JP UMLUJ 

c 

J  up  su  4  U 

COPY  ,S  C0MBXY 

U  uUUHHUU 

COPY 

,S  CEMV  E* 

J  Ju  Gil  B  UU 

CUP  Y 

,S  LEMXYZ 

jO.jl'tcuu 

C 

U  u  U  u  7  u  U 

ecuivalence  ixzcm.xo) 

UlpJ  um  Olf  u 

E  JUIVAlENCE  IBLAi.r,  BLANKS  (  II  ( 

u  uU  0.4  4uu 

C 

0  'OuVUvU 

DATA  IVIEa/'XY  'r'XZ  ',<YZ  ','uFF  ', 'Axis'/ 

j  P  P  J  ?  1  v  U 

DATA  MSG/aHVIEr.CH-PLA, aHNE:  / 

J  uU  w  :j  2  u li 

DATA  MSG  l/OHKuLL,  AH  P.aHITCH.CP  ,-mYA«  / 

Jp«v'p)ulu 

NCF*4 

U  uU  u  B  **  U 

c 

number  of  character s  tu 

jE 

U 1 jPLx  lr  E  J 

JCoU2>(frf 

PVIEa»uMEGA(  1  ,Z  I  ♦OMEGA!  J)*P 

J  J  «  J^UUP 

TEMP  =  ABSIRULel  ♦  AoSIPITCH)  ♦  AdS(YA-) 

Ow»fP?  /  L  - 

IF  (TEMP.NE.OI  PV  1  Ea  =  4 

J  oU  p5  0'Jv 

I  F  <PV  IEh  .  EO.AJ  NCH=  d 

VP'Jv"  H- 

c 

J  UU  PO  Nil. 

c 

PLCT  TITLE 

JUu-ui.f 

c 

pp/p  f  (  R  P 

CALL  PL0TSI5.  .10.  I 

u  uu  Ju  < 

c 

SIZE  OF  PLOT 

U  v.  U«. 

CALL  SYMBOL  l  l  .,  I.  Z5..D5.MSGXI  (  l )  ,90.  ,  Ij.  .2  s.G  1 

J  J  U  u  c.  B  »p  .> 

c 

REGRESSION  MEHgca 

J  U.P  •  Jf.  CJuJ 

CALL  SYMBOL  (  l.?,1.7B,.dS,MSUXtll  ,9*.,  lu  ,  .Z  5  .  J  t 

Jw  Jc  7o,  ./ 

c 

SURVEY  MEMBER 

P  .'J  3.P  P 

258 


CALL 

SYM8CL12.J.2.  ,.25.HSGYII),9C..16..23.0) 

0  OU  w»G  TUJ 

c 

CREW  STATION  MEMoE* 

J  0 0 0  7  300 

CALL 

SYMBOL (2.5,1.,. 25, MSG< It  ,  40  .  ,  12  ,  .  2  5  ,  J  ) 

OOO  07 1 uo 

c 

VIEW  PLANE: 

oJj J/lOJ 

CALL 

SYMdCLI 999.,999., .25, IVlEwlPvlE„>,»J..Nun,.2S,CI 

jjOu/ 300 

c 

VIE*  XY,  X2,  Y L  Ck  CFF  AXIb 

OOo  J  7 

CALL 

SYMBCL(3.U,1.5,.25,M5G1 111,90. ,20,. 25, Jl 

0  J{j  o7iJo 

c 

ROLL.  PITCH,  AnJ  YAW 

OOj  O  7  0  JJ 

CALL 

NUMBER 1 3. 5, 2. 2 5.. 25, ROLL, 90., 1,2  1 

0  Jo  J  7  /oo 

c 

ROLL  ANGLE  IN  UESkEeS 

JuJo/ ooo 

CALL 

NUM0ER13.3,<,.25,.25,PITCH,9O.,1,2) 

J 00 o 

c 

PITCH  ANGLE  IN  cegaees 

0  o*U  Oo  Juj 

CALL 

Number  (3. 5  ,a.  5,.  25,  YAW,  9  0.,  1,2) 

UJUo O  i  GO 

c 

YAW  ANGLE  IN  JEukELS 

0 J0O32 J J 

IF  1  IPERSP.ECl.  It  CALL  SYMBOL  l  4  .  >  1 .7  5  .  .2  5 . 1  5nNuN-PER  SPEC  Ti  V  t . 

OOo  jij  j  JO 

* 

90., 15) 

JJu Jb 4u J 

IF  I  1  PER  SP . EJ  .  2  )  CALL  SYM  SOL  (  A.  ,  2  .2  5  ,  .2  5 , 1  IMPE  k  SPLC  11  V t , 

J  jU  J d  iuu 

* 

90.,  11) 

J  JO Joojj 

CALL 

SYM8tL(9.5,2.2i,.25,6FSCAL£=,90. ,6) 

OOJJo  7 0 u 

CALL 

NoMdER  1999.,  99  9.,  .  25  ,  SCL  E  ,  90.  ,  2  ) 

J  uU dS0U J 

c 

SCALE 

0  OuOoSjO 

CALL 

PLOT I0..0. ,999) 

J  00  o9  OoO 

c 

TERMINATE  TITLE  PLuT 

0  u  g  OS  1  o  0 

CALL 

PL0TSI-60.  ,-60.  ) 

00009  200 

c 

START  COM 8 1 M A N  PLul 

OuO  09  300 

CALL 

CBM  CP2  I  OX  I  ll.OYI  1)  ) 

o  00  04  4g  o 

c 

PLOT  MAN-MCOEl  ANO  Cwe*  SIaTIun 

0000  >i>0o 

CALL 

PLOT  (0. .0..999 ) 

0 OOOVoGO 

c 

TERMINATE  CUMdlPAN  PLCI 

0  Oo  04  7 00 

CALL 

CLSOOT 

OgO  04  OO0 

c 

CLOSE  FILE  ANO  FREE  CORE 

0  Ou  J9  90o 

RETURN 

0  Osj  1 0  Joo 

ENC 

OgO i 0  i 00 

r 


APPENDIX  C-4 


CBMOFF  LISTING 


OOOOOOOOOOOOOOOOOOO  DOOOOOOOOOOOOOOOOOOOOOOO 


1 


CBHCFF-  TAKES  OATA  OFF  OF  TAPE  TO  BE  USEO  TO  PLOT  COMB  I  MAN— OFFLI NE 


CALLS  - 

PLOTS  -  CALCOMP  ROUTINE  (PLOT  INITIALIZATION) 

PLOT  -  CALCOMP  ROUTINE  (ORAM  LINE  OR  POSITION  THE  PEN) 

NEMPEN  -  CALCOMP  ROUTINE  (CHANGE  THE  PEN  COLOR) 

FACTR  -  CALCOMP  ROUTINE  (RESET  PLOT  SCALE  FACTOR) 

SYMBOL  -  CALCOMP  ROUTINE  (ORAM  A  SYMBOL,  CHARACTER,  OR  A 
CHARACTER  STRING) 

NUMBER  -  CALCOMP  ROUTINE  (ORAM  A  NUMBER) 

C8MCP2  -  PLOT  THE  MAN  MODEL  ANO  CREM  STATION 
PLOTE  -  CALCOMP  ROUTINE  (CLOSE  THE  PLOT  FILE) 

input  from  - 

UNIT  5  -  CARO  INPUT 

UNIT  8  -  PLOT  OATA  ON  0 1 SK  OR  MAGNETIC  TAPE  OR  CAROS 

OUTPUT  TO  - 

UNIT  6  -  PRINTER 
UNIT  7  -  PLOT  TAPE 


REAL  OX(2CUO)  ,DY(2Ui)C) 

COMMON/OUMMY/  MSGXK2)  ,  IRSRV(2)  ,MSGX(2)  , ISRVY ( 2 ) , MSG Y ( 2)  ,  IWKS P(2) 
DIMENSION  IPLOT (23 ) ,CATA(1024) 

COMMON/CBMXYZ/  KEYT  AB  (  3 , 250 )  ,  NLNKS ,  M  INTAN(  2  ,  LC  >  ,  MAXT  AN  (2 , 40)  , 

1  NKEY,NXYZ,IC0L0R(4) .FLESH, FACTR, SCLE 

»•*  THE  INPUT  STREAM  CONSISTS  OF 

1.  THE  NAMELIST  “CNTRL",  EVEN  IF  IT'S  EMPTY 

2.  A  CARO  H IT H  THE  NUMBERS  OF  THE  PLOTS  NOT  RANTED 

ALSOSTHE  PLOT  DATA  FILE  SHOULO  BE  ATTACHED  TO  THE  PROGRAM  AS 
UNIT  8. 

THE  NAMELIST  VARIABLES  AND  THEIR  OEFAULT  VALUES 

1...  FACTR-  SCALE  FACTOR  FOR  PLOT  ( OEFAUL  T=THAT  SPECIFIED  DURING 
CBMC 4  RUN) 

2. ..LINKS-  '  ,  IF  LINK  SYSTEM  IS  TO  BE  PLOTTED}  1,  IF  NOT  (OEF='> 

3. ..FLESH-  1,  IF  ENFLtSHHENT  ELIPSOIOS  ARE  TO  BE  PLOTTED:  1,  IF 
NOT  ( OEF  =li ) 

4...CRST-  0,  IF  CREM  STATION  IS  TO  BE  PLOTTED;  1,  IF  NOT  <DEE=9> 
5.  ..  (ICOLOR(I)  ,  1=1,4)-  PEN  COLORS  FOR  BANNER,  LINK  SYSTEM, 
ENFLESHMENT  ELIPSOIOS,  ANO  CPEM  STATION  RESPECTIVELY 
(OEF=l,  l,  2,  7) 

DIMENSION  MSG1 (3 ) , MSG2 (3)  ,MSG3  <  3) , MSG4 ( 3) , MSGS ( 6)  , IVIEM(5> 

INTEGER  flesh, crst , pviem 

namelist  /CNTRL/  FACTR, LINKS, FLESH, CRST, ICOLOR 
OATA  FACTR, LINKS, FLESH, CRST/99. ,3*0/ 

DATA  EN0/4H-999  /  ,  I  PC  NT  /3  / 

OATA  MSG1/4H  ,4HPEGR,4HESS  1/ ,  MSG2/4H  ,  4H  SUR ,  AH  VE  T  ( /  , 

1  MSG3/4H  , 4 H  C ,4HRST 1/ ,  MSG4/4H  V IE, *H M-PL , 4H ANE I / , 

2  MSG5/3H  R.4H0LL  , 4H  PI.4HTCH  ,4H  Y.LHAM  / 

OATA  I VIEM/4HXY  , 4HXZ  ,4HYZ  ,4HOFE  ,4HAXIS/ 


00001900 
00951100 
O’ 0.12)0 
803013UP 
30001400 
00001509 
00001600 
00001700 
00001830 
i)..£190  0 

00"fc2  )J0 
0C  002 10  O 
Jo  )C22uO 
OC002300 
0  L  0  0240  0 
O') 3 L  250  0 

0.0126u0 

00  V'2700 
00  0n280  O 
0  10  29)0 
00)0300b 
00)03100 
JM0320C 
3l  00330  0 
03903400 
0-103500 
O-^SbCO 
000''370T 
0  G  0  u  3  80  G 
00  OC  390  0 
DC  004  )0  0 
0  C  1  04 11  C 
00  J‘‘4200 
0^  0  04  30  0 
OC  1r440  C 
00  IO450C 
00004605 
O'  104700 
04  13  4  8-  0 
JL  H4900 
JGOCSO.O 
nu  ’  55  10  0 
0.005200 
0  r . ' 53. 0 
K  .  .  540  L 
0  0 1.5  50  0 
G  1 1 . 5  6 .  C 
U  4  0  ■"  5  7  u  0 
0)  0  u 5  9J  0 
001059.  1 
0  0  /  5  6  J  ,  J 

oc  ;061jC 

OC  i(62--n 
0.  3C630C 

0  .  J^faHOO 
1.  )  165)0 
0  0)3660  0 


t: 


i 


i 
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icolorui  =  1 

IC0L3R ( 2) =1 
ICOLOR  (  3)  =  2 
ICOL  OR ( 4)  =  3 
REAO  (5,CNT  RL  ) 

WR I T  Z  ( 6  ,  CN  TRL) 

C 

C  REAO  IN  PLOT  NUMBERS  FCR  THOSE  NOT  WANTEDtlN  ANT  OROER) 
REAO  (5 , 80  (IPLOT(I)  ,1=1,20) 

84  F ORMAT(2ti(lX,I2) ) 


PLOT  INITIALIZATION  FOR  OFFLINE  CALCOMP  PLOT 
CALL  PLOTS  (OATA«  2  4,7) 


HOWE  THE  pen  TO  THE  -Y  LIMIT  SMITCH(PEN  PLOTTER  ONLY) 

CALL  PLOT!  J.  ,-2.  ,-3) 

C 

C 

C  SET  THE  MARGIN 

CALL  PLOTIl.  ,1.  ,-3) 

C 

IPC  =  ) 

C 

C**»  ROUTINE  TO  CHECK  IF  PLOT  IS  WANTED 
C 

5  IPCNT=IPCNT+1 

DO  145  ICHECK  =  1,23 

IF(I=>CNT  .  NE.  I  °L0T  ( ICHEC  K)  )  GO  TO  145 
C  SKIP  PLOT  DATA  SUBFILE 

14’  REAO(o,99>  OATAOl 
IF  (  EOF  (  8) )  131,1*.! 

141  IF ( OAT  ATI  .NE.  END)  GO  TO  140 
WR I TE  (6  ,  IF  3)  IPCNT 

15'i  F0RHAT<1X,9HPL0T  SET  ,I2,28H  WAS  NOT  PLOTTED--BY  REQUEST) 
GO  TO  5 
145  CONTINUE 
IPC=IPC»1 
C 

C»**  ROUTINE  FOR  REAOING  DATA  OFF  TAPE 

C 

REA  0(8,10) MAXD,NWXYZ,NKEY ,NLNKS,NXYZ , SCLE, XD, YD , N, I PERSP 
IF ( EOF ( 8) ) 139,12 

1  I  FORMAT ( 14, 21 3, 12 ,I4,F4. 2, 2F7. 2, 212) 

12  REA  0  (  8 , 31)  <  OX  (I  > ,  1  =  1 ,  MAX  0) 

REA  0(8,30)  (OY(I),I=1,MAXO) 

30  FORMAT  ( 16F5.  2) 

REAO (8, 35)  ( KEYT  AS (1 , 1 ) ,I=1,NK£Y) 

REA  0(8, 35)  ( KEY  T  A8 (2,1)  ,I=1,NKET) 

REAO  (8, 35)  IKEYTA9  (3,1)  ,I  =  1,NK£Y) 

35  FORMAT  l  leI5) 

DO  53  1=1,2 

READ’S, 40  (MINTAN (I ,J) , J=1,NLNKS) 

RF  A  0  (8,40  (  MAXTAN  (I ,  J)  ,J*1,NLNKS) 


0.  jI67j0 
44  O^SCO 
00096900 
n-'oc7):o 

441.7100 
00007200 
00  007  33  0 
00107400 
0 '’0.7570 
40  )  ”  764  C 
00007700 
00  0.7800 
04)07900 
010087.0 
00108130 
00 1 U  820  0 
00038300 
011384)0 
00106500 
00)08600 
00  )r 870  0 
00 008800 
011r89J  0 
oooc9jop 
00  )  C  910  0 
10  J19200 
100C930P 
0  C  1  4  940  0 
u.)”9530 
01109640 
1.0:9700 
80  )  09801 
0040990 ) 
UC  .1.J.0 
00  J1C 178 
DC  j 10  2n  0 
30 1103.0 
0"  UC4J. 
0  0 i 14  50  8 
00)1.6)1 
0  :  ,  1  C  7  J  J 
01)1.800 
4  3 ’1C  90  4 
.0.11030 
0"  011110 
00 J112jC 
01111300 
0  l  3 1 1  44  u 
01111500 

oj  ’iioj : 
01  111714 
11)11801 
41  J11940 
0-  .12.  )1 
08*12100 
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43  FORMAT  (  2114) 

51  CONTINUE 

RE  AO  (8, 60)  IPSRV(l)  ,IRSRV(2)  ,  I S  R  VY  (  i  )  ,  ISRV  T  (  2  )  , IWKSP(l)  .  IWKSP<2) 
60  FORMAT  (  20  A4) 

REAO  (8  ,  65)  PVIEW,  ROLL  ,  PITCH,  TAM 
65  FORMAT (I2,3F10,2) 

REAO  (8  f  90)  ENDFLE 
93  FORMAT (A4) 

IF(ENOFLE  .  EQ.  ENO)  GO  TO  151 
WRI TE 16  1 110)  N 

111  FORMAT (IX, 33HINCORRECT  AMOUNT  OF  OATA  FOR  PLOT, 12, 

-17H  --POOGRAM  ENDING) 

STOP 

C 

c*»*  plotting  routine 

c 

151  CONTINUE 

c 

C  SPECIFY  COLOR  FOR  THE  BANNER 
CALL  NEWPEN(  ICOLOR  (1)  ) 

PLOT  THE  BANNER 


C 

C 


C 

c 


c 

c 


c 

c 


c 


REGRESSION  MEMBER 

CALL  SYMBOL (1. ,1.2  5,.  35,MSGl(i)  ,90.  ,4) 
CALL  SYMBOL (999.  ,9 99. , . 35 , MSG  1 ( 2 ) , 93.  ,4) 
CALL  SYMBOL  <  999.  ,999. ,.  35,MSGK3),90. ,4) 
CALL  SY MBO L ( 999.  ,999.,.35,IRSRV(1),90.,4) 
CALL  SYMBOL<999,  ,999.  ,.  35,  IRS  RV  (2)  ,9L.  ,4) 


SURVEY  MEMBER 

CALL  SYM90L  (1.5, 1.25, .35  ,MSG2 (1) ,90. ,4) 
CALL  SYMBOL  ( 999 . , 999. , . 35 , MSG2 ( 2) , 90. , 4 ) 
CALL  SYMBOL  (999.  ,9  99.  ,.35,MSG2(3)  ,90.  ,4) 
CALL  SYMBOL  (999.  ,999,  ,  .35,  ISRVY  (1)  ,91  .  ,4) 
CALL  SYMBOL  (999.  ,  999.  ,.35, ISRV  Y(2)  ,  95.  ,4) 


CALL 

call 

CALL 

CALL 

CALL 


CREW  STATION  MEMBER 
SYMBOL  (2. ,1. 25,. 35, MSG3(1)  ,90.  ,4) 
SYMBOL  (999. , 999. ,.35,MSG3(2),90.,4) 
SYMBOL  (999., 999. ,.35,MSG3 (3) ,90. ,4) 
SYMBOL  (999.  ,  999.  ,.35,IWKSP  (1)  ,  9  .,4) 
SYMBOL  (999. ,999. ,.35,IWKSP(2) ,90., 4) 


VIEW  PLANE! 

call  SYMBOL  (2. 5,1,  25, .35, MS  04  <1)  ,90., 4) 
CALL  SYMBOL  (999. , 999. ,.35,MSG4 (2) ,90 . ,4) 
CALL  SYMBOL  (999.,999.,.35,MSG4<3),90.  ,4) 


VIEW  XY,  XZ,  YZ,  OR  OFF  AXIS 
CALL  SYMBOL*  999.  ,999.  ,.  35 , 1  VIEW  (PVIEW)  ,90.  ,4) 

IF  (P  VIEW.  EQ.  4)  CALL  SYMBOL  (999.  ,  999.  ,  .  35 , 1  VI  EH  (  5  >  ,  95.  ,  4  > 


03112203 
03 Jl23u0 
1191243  J 
13  112501 
(i  J  01  2b.  0 
0.1127)9 
3" 312831 
3.31290" 
JjJ13  )0O 
0.  113113 
05113200 
01  113301 
3 "  3 1 34j  0 
03113500 
Ou 1135)0 
00)137.0 
0"  113800 
0  131 393  C 
03  J 14.3  C 
1 C  '  1 4 1  ’  C 
3  3  v  1 4  2  J  C 
31 J1433P 
03  31441  0 
0 .3195.3 
00114611 
1 ’■>14710 
03)14811 
U  J  01  493  0 
0;  3 1 5  .  J  t 
0"  )  1 5  11  5 
09)15200 
04.15310 
0  5  9  1540  0 
0311550C 
911156. 3 
00015710 
0'  )15?0u 
0  : 115  90  9 
1 91 1 6u 3  r 
9  0 "IE  1. 0 
00116200 
3  0  91  6  31  0 

0  i  .  Ip  40  J 

00.165.1 
01915630 
311167.0 
00316300 
:"'>169.P 
40917910 
0.3171.0 
G:i172j1 
09)17300 
43 1174)0 
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o  o 


c 


ROLL i  PITCH,  AMO  YAH 
CALL  SYMBOL  (  3.  C  t  L.  25 , . 35, MSGS < 1 )  ,50.  ,3) 

00  155  1=2,6 

155  CALL  SYM80L(999. ,999. , . 35 ,MSG5< I) ,90. .4) 

C 

C  ROLL  ANGLE  IN  DEGREES 

YINC=(  . 

IF  (  ASS  l  ROLL)  •  GE.lC.  >  YINC*.175 

IF  (  A3S  ( ROLL)  .  GE.  If.  0.  )  YINC  =  .  35 
IF  (ROLL.  LT  «u.  )  YINC  =  YInCy.  175 
CALL  NUMBER!  3.5 , 2.  12- YI NC , . 35 , ROLL , 9 0 .  ,1) 

PITCH  ANGLE  in  degrees 

YINC  =  .  . 

IF(A3S(PITCH).G£.i:i.)  YINC=.175 
I F ( A3S(PITCH) .GE.1QC. ) YINC=«35 
IF (PITCH. LT. 0. I YINC=YINC+. 175 
CALL  NUMBER  (3.  5, 4.  75-YINC, .35, PITCH, 9C.  ,1) 

C 

C  YAH  ANGLE  IN  DEGREES 

YINC=y, 

IF  (A3S(YAH).  GE.13.  )  YINC=.  175 
IF(A9S(TAH).GE.1JJ.)YINC=.35 
IFCYAH.lT.  J.  1  YINC=YINC— .175 
CALL  NUMBER!  3.  5, 7.  55-  YI  NC  , .  35  ,  Y  AW.90  .  ,  1 ) 

C 

C  PERSPECTIVE  OR  NON-PERSPECTIVE 

IF( IPERSP. EQ. 1) CALL  S YM80L ( 4. , 2. 65 , .  35 , 15HNON- PERSPECT I VE , 9j . ,15) 
IF(  IPERSP.  EQ.  2)  CALL  SYMBOL  (4.  ,3.  35,.  35 , 11HPE  R  SPECT  I  VE  ,  90  .. ,  11 ) 

C 

C  SCALE 

IFfFACTR.NE.  99.  )  SCLE=FACTR 
CALL  SY  M80  L  ( •*.  5 , 3.  35,.  35,  6MSC  AL  E=  ,  90  .  ,6> 
call  NUM9E  Rt  999.  , 999.  , .  35  ,  SCLE ,  90.  , 2 ) 

C 

C  PLOT  NUMBER 

PLT=N 

CALL  SYMBOL!  5.  C  ,  3.  7,.  35,5HPLOT=  ,  9T  .  ,  5 ) 

CALL  NUMBER (999. , 9 99. , . 35 , PLT , 9 «. ,-l ) 

C 

C 

C  RESET  ORIGIN 

CALL  PLOT(7.  ,0.  , -3  ) 

C 

C 

C  GO  TO  MAN-MOOtL  AND  CRFH  STATION  PLOT  ROUTINE 
CAlL  C8MCP2(0X ( 1) , DY (1) ) 

C 

CALL  FACTOR(l.C) 

CALL  pLOT(  12,  ,C«  ,  —  3 ) 

GO  TO  5 
C 

c  plots  closes  out  the  plot 
101  call  PLOTE  (AA) 
c 

STOP 

END 


03.17500 
00317601 
0  ’  0177.0 
0 1  )  1  7  3  u  0 
00517900 
uS J18..C 

ocoisi.o 
00  1182.1 
03318701 
00  J  184..  C 
V  >'  31 65.  0 
00)18600 
000187-  1 
00)18800 
0C0189CC 

10.19030 

000191.0 
30  119200 
OC319TOO 
0C  )  1  9  4  0  ‘J 
OP  1195J0 
00019600 
on :  197U 
0301980C 

00:199: O 
00 3  2. .. 0 
.0)20101 
0P02C2.0 
00  3  20  30  C 

.  .  0  2  0  4.  0 

GO '20501 
01)2:6JC 
00)2.90  0 
i : i2s  a. p 
0.32090? 
0 1  )21. JO 
03  i21iJ(j 
0.321203 
0  *  .  21  3  J  3 
0.  121.3: 

1215"1 
0"  '216. 3 
.'121710 
O'.  3  2183  3 
10  3  219.* 
0:  '72  C 
c :  otcion 
0.  ;  722)'' 
1,0  22  3.3 
or  022  4) c 
0  .  1225(1  0 
J  1  2  2  6  J  0 
0.022710 
0'.228.,. 
0.  .  22  9., 

'  1 731  1 

3  ,  123i;0 
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c 

c 


c 

c 


c 


CBMCP2  -  CALCOMP  PLOT  OP  COHBlHAN  SECOND  SUBROUTINE--AOJUSTED 
FOR  PLOTTING  OFFLINE. 

CALLED  ST  - 

CBMOFP  -  CALCOMP  ( R }  PLOT  OF  COMBI  NAN  MAIN  S/R 
CALLS  - 

PLOT  -  CALCOMP  ROUTINE  (ORAW  LINE  OR  POSITION  THE  PEN) 
SYMBOL  -  CALCOMP  ROUTINE (ORAN  A  SYMBOL)  CHARACTER,  OR 
CHARACTER  STRING) 

NEWPEN  -  CALCOMP  ROUTINE  (CHANGE  THE  PEN  COLOR) 

INPUT  FROM  - 
(NONE) 

OUTPUT  TO  - 

UNIT  7  -  PLOTTER  DATA 
PARAMETERS  - 

X  -  ARRAY  OF  X  VALUES  TO  BE  PLOTTED 
Y  -  ARRAY  OF  Y  VALUES  TO  BE  PLOTTED 


SUBROUTINE  C 8MCP2 ( X , Y ) 

REAL  X  ( 1)  ,Y(1) 

COMMON/C3MXYZ/  K  £Y  T  AB  (  3,2  51 )  ,NLNKS,M  INTAN  (2,40)  , 

1  MAXTAN  (2 , 4f  )  ,NKEY,NXYZ,IC0L0R(4)  , FLESH , FA CT R ,  SCI E 
INTEGER  HI ER ( 20 ) .FLESH 

PLOT  MAN-nOOEL  ANO  CREW  STATION 

CALCULATE  PLOTTING  FACTOR 
SCAL£  =  FACT  R/SCLE 
IF  (  FACTR.  ECU  99.  )  SCALE=1. 
call  FACTOR(  SCALE) 

PLOT  THE  LINK  SYSTEM 

J  =  I  A  3S  (  KEY  T  A  8  (  2  , 1)  ) 

HISR ( J) =1 

CALL  PLOT  (  XU)  ,  Y(1  )  ,2) 

00  51  I=2,NLNKS 

SPECIFY  color  for  LINK  SYSTEM 
CALL  NEHPEN(ICOLOR(2)  I 

J-I  ABS  <K£  YTA8(2 ,1  )  ) 

K=KEYTAB( 1,1) 

HIE” ( J) =1 

LOCATE  COORDINATE  OF  PREVIOUS  »OINT  IN  ThE  CHAIN 
L  =  H IER I  0-1 ) 

cal.  plot  (x(l)  ,  y ( l )  ,3  ) 

10  Ha  2 


Or  ,232-lG 
0*1  i  233 j  0 
OG  3  2343  G 
3G3235S0 
0 C  1  236.  0 
011237.; 
0C.23830 
(1.1  ?39J  1 
0  0  0  24  0  0  C, 
3  J  n  24 10  G 
3  S  '■  24  2  J  D 
00024330 
00 1244C  0 
.3124500 
JC ) 2463  G 
00 1 24  70  3 
003243J0 
0  .  12491  0 
03  025 .0  0 
3  C  3  25  10  0 
002252J0 
00 J253"0 
1 L 1 254. G 
0.0255JG 
00 1 256 J  0 
C  1 J  25  71  0 
on  ’258.0 
n.’  3259G0 
30  .26 '0" 
C. 126100 

01. 262 'j  0 

3  0  0  26  3C  C 
:,’264,C 
U'  J  26  5.  0 
0  3 '.2660  0 
u;o267:o 
DC  jPbfl.G 
K  126900 
0"027 . J 1 
3.3271.0 
0.  .'27  21  0 
JU127311 
3.127410 
0r127503 
C'i;?76.n 
311277.3 
O'.  )  27  8.  L 
0  .  1  27 9  0  i 
C 11282 10 

i  He. no 
;;  :282 ' : 
J  .  .  1 6  3.. 
3  3  128 4  1C 
G  )  2  8  5  ' 


2(ir> 


c 

CHECK  IF  OMIT  OR  INCLUDE  STATUS 

J„32ebGu 

IF  <KEYTA9(2,I)  .LT.  1.  ANO.  KEYTA8  <3,  I)  .  LT.C)  M  =  3 

j.  J  28  7.  C 

CALL  PLOT  (  X  (  I )  ,  HI)  ,M> 

0  1 . 2  8  9  j  C 

J=IA8SUEYTA8(3,I)  ) 

or  128000 

IF  (J.EQ.  1)  GO  TO  50 

00 J293u0 

c 

0  0  0  29  10  G 

c 

PLOT  ENFLESHED  MAN-MOOEL 

0 " " 29  2. C 

IF(  FLESH. EQ.  1)  GO  TO  5Q 

00029300 

3 J  <P=KEYTAa<i,I)+NLNKS-l 

00"  29  4.0 

c 

0  0  0  295w  C 

c 

SPtCIFY  COLOR  FOR  ENFLESHHANT 

0“  0  2960  0 

c 

u. 9297. 3 

CALL  N£WP£N(ICOLOR  (31) 

00029900 

Ll=KP»KEYTAB<3,2>-2 

C  0 1 29 9 J 0 

35  00  45  L2=KP,L1 

00030800 

CALL  SYMBOL  (X(L2)-.J4,Y  (L2)  ,  .  1 75 , 1H.  ,  j  .  0 , 1,  .  175,0) 

0C33C1J0 

4s  CONTINUE 

0  O'.  3  0  2  J  0 

IF  (MINTANd,!)  .EQ.C)  GO  TO  50 

00338380 

LI  =  MI  NT  AN  (1,1)  4NLNKS 

J  8  0  5.  4j  0 

L2=MINTAN  (2,1)  4-NLNKS 

0.931  50  C 

CALL  PLOT  (X  (  LI)  ,Y(L1)  ,3) 

00030600 

CALL  PLOT  (X  (L2)  ,Y(L£)  ,2) 

0 03307 jP 

LI =MAXTAN  (1 ,1)  +  NLNKS 

C  j  30  9.0 

L2  =  MAX  T  AN  (2 ,1)  *NLNKS 

0  j  1309.8 

CALL  PLOT  (X  (LI)  ,Y  (LI)  ,3) 

0( 8  31 J  J  0 

CALL  PLOT (X ( L2 )  ,Y  <  L2 )  ,2) 

0.  .31100 

50  CONTINUE 

U.03120C 

c 

0.3X1300 

c 

PLOT  CREW  STATION  PANELS 

0  r  3  31  49  0 

c 

00031580 

IF  (NLNKS.EQ.NKEY)  RETURN 

0'.3316"C 

II=NLNKS+1 

O'  131700 

c 

O'.  131880 

c 

SPECIFY  COLOR  FOR  CREW  STATION 

Oo  3  31  90  0 

c 

o:i32Jt8 

CALL  NEWPEN(  ICOLOR  <  4)  ) 

8  '132110 

oo  ai  i*ii,nkey 

OC 9  3228 0 

K=  KEY T AB(  1,  I)  ♦  N  XY  2  +  NLNKS 

0 '  0  32  3 J  0 

CALL  PLOT (X (K) , Y( K) ,3) 

0  '  1  32  4j  C 

M=2 

"".32500 

IF  (KEYTAB(2,I )  .LT.  P.  ANO.  KEYTAB  (3,1  >  .LT.1  )  M  =  3 

0  '  0  32  bu  0 

J=IA9S(KEYTAB(3,I)  ) 

1  .  .1  327.  0 

L  -K*l 

0 •  132  88  0 

K=K*J-1 

0  J  3  3290  0 

00  50  J  =  L  ,K 

1.  :  3  3  j  j  . 

60  CALL  PLOT ( X ( J ) , Y ( J ) , M ) 

8  .  133110 

eg  CONTINUE 

0  ,0  332.0 

RETURN 

0  w  )  3  3  3  8  2 

ENO 

."033480 
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APPENDIX  D 

JCL  AND  DATA  REQUIRED  TO  CREATE 
67  USAF  AND  70  ARMY  SURVEY  MEMBERS  AND 
R67  USAF  AND  R70  ARMY  REGRESSION  MEMBERS 
OF  THE  COMBIMAN  ANTHROPOMETRIC  DATA  BASE 
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4  C d  HtSS 

01)  OSN-OOHblHAN.LDACLld.Jl  SP  =  Sha 
EaEC  PGN=Lt)MAM 

CC  JSMCOHBI  HAN.ANIhOaTA.C  ISP-SnK 

00  OSMCUMb  1  NAN  .AN  IHjAr  A.uM  l  =0  t  S<  ,  J  1  S P=  I  it  «u.)  TLO  )  i 
VUL  =  SEf(  =  OlSK0l.SPALt-(2Sa,2OCC), 
0Cb=(6LNS[Ze=/Hd,LKECL  =  <;Aft.RtCFN  =  F::> 

CC  OONAMfe  =  S  Y  SIN 
DO  SY  SCUT  =  A 


//Cohan 
/  /  JCb  L  1  d 
//CoNAN 
//FTOZFJOl 
/ /FT02F001 
// 

// 

//FTOdFOOl 
//FTOoFQOl 
//FT17FOOI  CC  SYSCUr=6 
//SYjJJUMH  00  SYSCu7=A 


//SYS  IN 
MM 


00 


l 

«E ICHT 

LB  1 

i 

2 

SI  7  1 1  No 

HE  I  OH  1 

IN  1 

i 

0 

fcY  £ 

HCi/sirr iNG 

IN  l 

A 

AC*CH  lL.f, 

i  COT/SIT 

IN 

i 

p 

ANEE 

HCT/S1TT 1N0 

IN  1 

i 

6 

dU  77CCn- 

A  Nfc  L  0  Th 

IN  1 

i 

7 

SHlcLCa- 

ELd  CGTh 

IN 

i 

d 

£L  oCa-oa 

IP  CGTh 

IN  l 

9 

iHUHt-IlP  REACH 

IN  1 

10 

dlACRC.NUL  a  R  C  T  H 

IN 

i 

l  L 

bl CELT  IDO  JAGTh 

IN  l 

1/ 

HI  A 

SR  EAJl  n 

IN 

i 

l  1 

HIP 

t)REAC7h/S  ITT 

IN  l 

IA 

ChESI  JEPIH 

IN  1 

i 

l  5 

foU 

LENOTm 

IN 

i 

Id 

HA  N  C 

L  t  »\  G  T  H 

IN 

i 

1  7 

LL  d C 

1ST  LOTH 

IN 

i 

1  2 

0  »  02669 

3Z.05Z7E 

1-11  1 o  l 

1  2 

l 

1.0 

o.c 

C.L 

L  2 

2 

0,0 

l.COCOCOC 

C  •  u 

i  2 

4 

v* JO  7o260 

0.6716000 

-  1 . ,  2  ;  0  7 

1  2 

5 

J.ui  75512 

C.  26  6  800 C 

9  •  l  2  C  H  1 

l  2 

6 

J.02btfc54 

0. lCdfcOoC 

l4.e2V>4 

1  2 

7 

0- 00  75787 

0.  18  7  50 J  w 

5  •  ^  5  S  o  c 

1  2 

10 

0.0 1 1  l  732 

0.  U05CoC 

9.0941  7 

]  2 

12 

J.02  79173 

0. C043COC 

fc . 8  7  95  1 

1  2 

14 

J.t>3  l 3031 

-0 . 1665C0C 

lC.3^9r>; 

l  2 

lb 

J.JU69724 

0*  i  2  4  b  GO  0 

4  •  c  b  4  o  c 

1  t 

lo 

0  .00  3 4bo2 

•J.  C6S2loO 

3  ,t.4b2  3 

l  < 

l  7 

0. JO  7u 

0. 14032 

l  J 

J  •  0  2  c  o  7 

2  7  .  cS  e  9  3 

1 • ut  1  L  c 

L  i 

l 

1.0 

u.C 

0  •  v 

l  3 

2 

0.979 

5  .  4  ”  4  C  *  l 

l  i 

4 

0.73/ 

0  .  b  5  1  2  3 

L  1 

9 

0  .  J  l  6  c  1  8  i 

•  2t»  4  gOj  i. 

lvJ.2->2-«  7 

l  i 

6 

0.  ?49 

1  2  .<  4  1  3  i 

l  i 

r 

0  «  J  J  74^45 

*>  .  2  0  l  l  0  J  v. 

t  .  ■  r  9  ^ 

1  5 

l  o 

l  •  vj  l  *  i.  ^  i  4 

•/.  Qd67t,~l 

lC.r4b2t 

L  3 

12 

J  .  j 2  7 7s lb V 

0  .  CC 9  3»)u  u 

t ..  c 

i  3 

Ih 

•  0  3  J  «*  9  2  1 

-J. 15370lc 

s  .  -  1  •  1 1 

i  i 

l  5 

w  •  JO  7  Vt.  Jo 

u,  12 1  ^JJc 

5  .  -i  t  ~  J  I 

l  i 

16 

J.00  39^23 

C . 1 8 i 7  uO i 

N  .  i  (  Ci  ‘  N 

l  i 

l  7 

2. JO e  19 

J. 11474 

c  .  7  ;  1  .  ~ 

i  i 

0  •  o  i  •*  7  0 

1  7  .  o  0  5  3  - 

k,  •  c  1  y  > 

1  ■> 

1 

l  .v; 

O.c. 

c  . 

7  •  d  *♦  P  3  o—  liA.c'Oo>l  1  Ai 


I  lu 


7 . A  Py  E  7  -0*1.1 


.7)1 


OjCOIw  j) 
J  0  u  J  1  i  .  y 
JOJ)12CO 
JydJlS-J 
j)  u)  L  )  Ou 

)«. JIS  1  ) 
•Jo  JjI-jZO 

JO  y  j  10 
JOoOl'jOO 
JooOlbOw 
Jjoj! 7 
Oou  )  1  d  JO 
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1 


1 

5 

•> 

0. 01.7402 

0 • 4820000 

1 

5 

<♦ 

0.  Old2126 

0. 255500C 

1 

3 

5 

0.0 

l .COCOOOC 

1 

5 

6 

0 . 0  1  ‘♦9  09‘* 

O.  6  75100C 

1 

5 

7 

-C. 0001969 

0. 513CCOO 

1 

3 

10 

0. 012  5630 

0.  144200  C 

1 

3 

12 

G.U2822U3- 

-O.CC8100C 

1 

5 

14 

0.0301390- 

-0.  134  700C 

1 

5 

15 

0.0030315 

0. 29i7JCC 

1 

L  o 

0.0007795 

0. 20c 1000 

l 

5 

1  7 

-.O0G29 

0.45137 

1 

b 

0.03158 

1  £.29894 

1 

b 

1 

1.0 

C  .  J 

1 

o 

2 

0.0203263 

0.  1995C0C 

1 

o 

4 

0.02 38937 

0.C511J-C 

1 

6 

5 

0.00299bl 

0 . 686  3000 

1 

0 

6 

0.0 

1  .  CO C 0 CO 0 

1 

0 

7 

-0.0023189 

0. 471900 C 

1 

o 

10 

O.U156G71 

0. C09700o 

1 

O 

12 

u. 0267283 

0.041200C 

L 

6 

14 

0.0293819- 

-0. C735000 

1 

o 

15 

0.0033  780 

0.2192C0C 

1 

o 

lo 

0.00  10945 

0. 1510000 

1 

6 

17 

0.00064 

0. 32354 

1 

6 

0.01212 

11. 7551 7 

1 

d 

1 

1.0 

O.C 

i 

a 

2 

0.018771 7 

0.647oC0C 

1 

a 

4 

J. 0207835 

0.389  7 OOC 

1 

a 

5 

0.J12C472 

1.C4GCC0C 

1 

a 

b 

0.022703  7 
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0 

-71 

SRP  DOWN 

0 

00 

59 

0 

-190 

SRP  UP 

0 

CO 

— 9C 

c 

267 

STCPCSLH 

0 

00 

27059 

c 

-9913 

STCPOSRH 

0 

00 

27059 

0 

-9913 

STCPUSLF 

0 

00 

27059 

c 

-9913 

STCPCSRF 

0 

00 

27059 

0 

-9913 

STDPOSEY 

0 

00 

27059 

0 

-9913 

WSARMREL 

0 

00 

290  8 

0 

389 

HSBPC 

0 

CO 

2259 

135C 

975 

SACO  A7— SEAT 

5 

1  0 

.0  c 

i.O 

ooisa  TP 

19 

-935 

-  75  C 

2359 

-990  750 

2  3  63 

002BKh0RST 

19 

-995 

-35C 

3535 

-99  5  550 

3535 

OO3SPANMI0 

19 

00 

-  7  5  C 

00 

1270  -750 

125 

009SP  ANFbOL 

19 

127  7 

225 

lil 

1719  22B 

215 

005SP ANFwDR 

19 

1277 

-225 

131 

1719  -228 

215 

OESEYE 

00 

O.C 

0«  t 

C  .  0 

*ENO 

/♦ 

// 


.0  F  L  0 


1 

-750 

0 

l 

7  50 

0 

-350 

-65C 

205  5 

-3  50 

6  5i  t 

265  5 

Ou 

750 

00 

12  79 

7  5o 

12  5 

1277 

750 

131 

17^0 

75v, 

2U 

1277 

-750 

131 

1720 

-7  50 

212 
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APPENDIX  F 

THE  JCL  AND  DATA  REQUIRED  TO  CREATE  THE 
COMBIMAN  VISIBILITY  DATA  BASE  MEMBER  A7E-01 
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/ / CBM  VP  JOB  HESS 

//JGdLld  00  0SN=CUMbIMAN.LL.A0LI8,O1S.>*Shk 
//CBMVM  EXEC  PGM.CbMVM 

//FT05F001  CC  00NAME-SYS1N 
/ /FTjoFOOl  00  SYSCuT*A 
//FT07FC01  00  SYSuUT*fl 

//FT09F001  00  OSN«UJMBl  MAN.vl  SCAT  «,JNl!*(ll  jK.OJ  iP«(  (YEo.CAl  U  )  • 
//  vGCsSER*0ISK01»  SPACE* I  240  » 2 J  CC ) . 

//  OCB»<BCKS  I2E»25C,LRECL»25C,RECFM«Fe> 

/ / SYS  UOUMP  oo  S Y  SO JT  * A 
/ / SYS  1 N  CO  * 

C1NI 

CAC0  A7E-U1  2  270.6  O.C  95.15  AKLFSSLnL 
OOlhl  NCSCREEM,  FKCN7  TUP  32 


j  C  J  w 

JoOo 

OuOO 

JooJ 

JuoO 

OOOj 

V  Jv  J 

J  jOu 

JUU  j 

J  <J  Uo 
Jo  o  J 


1JCJ 
LLuG 
U  Oj 
1JCJ 
1  *  Jo 
13  c  J 

1 6  uvj 
it  i  J 
lo  *  J 

17  Jv 
lo  J  J 


22  76  J 

-56A 

12535 

22379 

-551 

12  329 

1 

2209  B 

-5A6 

12157 

i  Of 

21693 

-519 

12059 

1  u<* 

21579 

-967 

1  ld7e 

i  u4 

2131  A 

— A2  7 

11735 

l  2  i 

21109 

-362 

1  1616 

i  52  J 

2091  A 

-261 

11569 

l  03 

2091A 

CoO 

11569 

i  )3 

2C91  A 

261 

11569 

l  v2 

21109 

362 

1  1616 

i  J2 

2131  A 

92  7 

11735 

iJ  2 

21579 

986 

U87o 

1 

2189  3 

519 

12059 

i  Cl 

22J98 

SAb 

12157 

l  Ji 

22379 

551 

12329 

i  Oi 

22  76  3 

56  9 

12535 

2300  0 

578 

12065 

kOt 

2  3212 

566 

12  7  dA 

i  kJ  \ 

2  JAaa 

59 1 

12903 

201 

2373  1 

570 

13C59 

w  ul  2 

239A1 

5u5 

13173 

2  -  ’ 

2A109 

292 

13286 

2  ,2 

2A212 

200 

13391 

2  v2 

2A212 

300 

13351 

cl* 

2A212 

-200 

13351 

2  w  3 

2  A  109 

-292 

13286 

2  w  J 

2  39A  1 

-905 

131  73 

2^3 

2373  1 

-970 

13059 

A  '  ♦ 

23AAA 

-591 

12901 

t  J  <• 

23212 

-566 

12  7d9 

2  .3  * 

2  3  000 

-5/8 

12665 

)02CQ CKP 1 T  CANOPY  CLEARUNE  1  92 

29AA  7 

000 

13550 

29A0A 

297 

13560 

-  )l 

2  936  1 

622 

13326 

i  -  i 

29  32  2 

832 

132C1 

J  Jl 

2926  1 

1059 

13029 

3  -2 

2  9  209 

1293 

12  86o 

3  J*» 

29162 

1378 

127CO 

.*  2 

2911  A 

1503 

12557 

3  J  3 

2906  7 

1569 

12915 

>  .  3 

29002 

1730 

1223d 

t  t  I 

2  895  9 

1805 

1208b 

>  J  3 

2  890  7 

lade 

11959 

J  J  3 
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2885  5 

1551 

11832 

304 

28795 

1946 

11771 

3  04 

28743 

1946 

11732 

3  04 

2867  8 

1941 

11658 

3  04 

28596 

1930 

11676 

3C5 

28471 

1930 

11659 

305 

28281 

1914 

11641 

305 

2813  4 

1508 

11629 

305 

27987 

1897 

11616 

3  06 

2  776  7 

1886 

11554 

3  06 

2  7  572 

1865 

11577 

306 

2  733  5 

1649 

11555 

3  08 

27080 

1838 

11533 

307 

26694 

1882 

11516 

26713 

1800 

11459 

307 

2649  7 

1789 

11466 

3  0  7 

26073 

1751 

11442 

306 

25853 

1724 

11425 

3C8 

25559 

1703 

11430 

3  08 

2  5469 

1697 

11460 

3C5 

2529  2 

1578 

11577 

25192 

1470 

11745 

3  09 

25132 

1389 

11857 

3  10 

2  506  7 

1335 

11970 

3  10 

2  506  7 

1335 

11970 

3  10 

2495  5 

1178 

12238 

310 

2490  7 

1097 

1243C 

311 

24873 

10  lo 

12550 

2  4  821 

881 

12700 

311 

24782 

784 

12850 

311 

24743 

632 

13000 

312 

24708 

497 

13200 

24678 

281 

13450 

3  12 

24661 

000 

13500 

312 

2467  8 

-281 

13450 

3  13 

24708 

-457 

13200 

313 

2474  3 

-632 

13000 

i  13 

24  782 

-784 

12350 

3  13 

2  482  1 

-881 

12700 

3  14 

24873 

-1016 

12550 

3  14 

2490  7 

-1097 

12430 

3  14 

2495  5 

-1178 

12238 

3  14 

25067 

-1335 

11970 

315 

25132 

-1389 

11857 

3  15 

2519  2 

-1470 

11745 

3  15 

2  5  291 

-1578 

11577 

3  16 

25469 

-1697 

114C0 

3  U 

25559 

-1703 

11430 

3  lo 

25711 

-1719 

11413 

3  17 

2585  3 

-1724 

11425 

3  17 

2607  3 

-1751 

11443 

3  17 

2627  2 

-1773 

11464 

3  17 

2647  7 

—  I7d9 

11486 

3  10 

26713 

-1800 

11459 

3  15 

26894 

-1822 

1151o 

i  16 

2  7080 

-1638 

11533 

3  lb 

2733  5 

-1649 

11555 

6  lb 

27572 

-1865 

11577 

0  19 

2  7  76  7 

-1886 

11554 

3  19 
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27987  -1897 

11616 

3  19 

28134  -1908 

11628 

3  20 

28281  -1914 

11641 

3  20 

28471  -1930 

11659 

320 

28596  -1930 

116  76 

3  20 

28678  -1941 

11658 

321 

28743  -1946 

11732 

321 

28795  -1946 

11732 

321 

28855  -1951 

11832 

321 

28907  -1886 

11944 

322 

28959  -1805 

12086 

322 

29002  -1730 

12238 

322 

29067  -1589 

12415 

322 

29114  -1503 

12557 

323 

25162  -1378 

12  7  CO 

323 

29209  -1243 

12858 

3  23 

29261  -1054 

13024 

323 

29  32  2  -  832 

13201 

324 

29361  -  622 

13326 

324 

25404  -  247 

13460 

3  24 

29447  000 

GEftC 

/• 

// 

13550 

000019  CO 
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